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ORDNANCE 


The design, development and testing of 
advanced ordnance products and sys- 
tems is one of the principal activities of 
the Research and Development group 
at Rheem Aircraft Division. The techni- 
' cal capabilities of Rheem in this field 
are evident in the extensive list of proj- 
ects currently being conducted for the 
military and their suppliers: 
MISSILE WARHEAD SYSTEMS 
* FUZING 
* EXPLOSIVE ORDNANCE 
a TESTING 
* MINES 
GRENADES 
* PRACTICE BOMBS 
. & Rheem Ordnance Engineering is pre- 
' pared to conduct complete programs in 
‘ the field of ordnance systems including: 


‘ © concept 
~ © systems analysis 

development & testing 
f © prototype 
© production engineering 
Ordnance research and engineering is 
complemented by the production facili- 
ties of the Aircraft Division of Rheem 
Manufacturing. Numerous ordnance 
products and systems are currently in 
production. 


a il 


The Rheem developed Super Nike warhead 
system being tested on rocket sled built by 
Rheem. 


Engineers: join Rheem in challenging tech- 
nical work! 


RHEEM MANUFACTURING CO. /AIRCRAFT DIVISION 


11711 woodruff avenue, downey, california 
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VEL PUMPS 


Equipment on 


tarfighter 


Lockheed F-104 


vhete the cost of faiture too 
where (he low an " pres 
auses your fuel to anc 

; for maximum confidence 

wer Fuel Pumps 

ver ceilings and faster rotes of 

b heave accentuated the droblem 

of ing vapor that locks the 
fuel supply and causes engine failure 


The answer is HY9/) FUEL PUMPS 


US AIR FORCE 


*No Vapor Separator, The pump 
condenses the vapor back into liquid 
w electrical consum on 
ally at full flow. Light weight 
icity of design. Minimum 
number of parts. Easy to service 


+ Handles many types of fuse! 


+ Recovers instantly if stopped ond 
res 
* Recent 1200-hour “Dry Run” torture 
test proves maximum reliability 
Needs no thermal protection device 
witch 
Design Predictability’, 

n easily be tellored to your specific 
needs 
Write fer complete details 
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WINONA AVE. BURBANK, CALIF. 
the eviation subsidiary of CRANE 


SARGENT 

FORCE 
CONTROL 


Sargent Systems of force control are backed by more 


ELECTRONIC 


than 37 years of experience building precision equipment 


to meet the increasingly high requirements of the aircraft, 


guided missile, petroleum, gear and machine tool industries. 


If your application of force control deals with aviation, 


marine, surface or subsurface movement, we invite you to 


send your requirements for the Sargent design, qualifica- 


tion and manufacturing proposal. 


“GOOD WILL" is the 
di position of the 


pleased customer to 


return to the place 


where he ha 
been well treated. 


— U.S. Supreme Court 


Slandaid of ‘Evcellence Since 1920 
Sargent offers exceptional 
opportunities to engineers 

interested in design, 
development, qualification 
testing and manufacture of 
advanced forced control 
systems. Send your resume 
immediately (in confidence) 
to Chief Engineer. 


ENGINEERING CORPORATION 


MAIN OFFICE & PLANT « 2533 E. FIFTY-SIXTH ST. 
HUNTINGTON PARK, CALIF, 
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AVIATION CALENDAR 


Nov. 28—Second World Metallurgical Con 
gress & 39th National Metal Exposition 
& Congress, Palmer House, Hotel She 
man and International Amphitheater 
Chicago 

Nov. 4-5—Fourth Institute on Electronics 
in Management (automatic data process 
ing system), The American University 
1901 F St., Washington 6, D, C 

Nov. 5-7—Jomt Military-Industry Guided 
Missile, Reliability Symposium (limited 
to those with Secret security clearance 
Naval Air Missile Test Center, Pt. Mugu, 
Calif 

Nov. 6-8—Third Annual Acro-Com Sympo 
sium, The Institute of Radio Engineers 
Professional Group on Communications 
Systems, Hotel Utica, N. ¥ 

Nov, 7-8—National Meeting, Weapons 
System Management, Institute of the 
Acronautical Sciences, Statler-Hilton Ho 
tel, Dallas, Tex 

Nov. 11—Plastics for Airborne Electronics 
Regional Technical Conference, Socicts 
of Plastics Engineers, Hotel Ambassador 
Los Ange les 

Nov. 11-13—Third, IRE Instrumentation 
Conference and Exhibit (Data Handling), 
Atlanta-Biltmore Hotel, Atlanta, Ga 

Nov. 11-15—1957 International Air Safety 
Seminar, Flight Safety Foundation, Palo 
Alto, Calif. FSF-Aviation Week Safety 
Awards Dinner, Nov. 14. For Details 
write FSF, 468 Fourth Ave., N. Y. C 

Nov. 11-15—National Electrical Manufac- 
turers Association, Annual Convention, 
I'raymore Hotel, Atlantic City, N. J 

Nov. 12-13—Seventh Aircraft Hydraulics 
Conference, Park Shelton Hotel, De 
troit, sponsored by Vickers Inc invi 
tation only) 

Nov. 13-14—Mid-America Electronics Con 
vention, Municipal Auditorium, Kansas 
City, Mo 

Nov. 13-15—The Society of Technical Writ 
ers and Editors, fifth annual convention 
Hotel Statler, New York 

(Continued on page ¢ 
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TRANS-SONICS 


ore. 1. 


PRECISION TRANSDUCERS 


for measurement and control of 


TEMPERATURE 
—400F to +2000F 


PRESSURE 
0-5 to 0-5000 psi. 
a to meet strictest requirements of 
TELEMETRY 
MISSILE RESEARCH 
AIRCRAFT CONTROL 


an example of 
TRANS-SONICS ADVANCED INSTRUMENTATION 


PRESSURE POTENTIOM- 
ETERS, Type 75, are preci- 
sion linear preasure measuring 
instruments designed to with- 
stand the severe physical 
conditions of missile and air- 
craft flight. Absolute, gauge, 
or differential pressures up 
to 5000 psi can be measured 
to an accuracy of + 1% of full 
scale with a 0.3% repeatibility 
Operating temperatures range 
from —65F to + 160F. Ultra- 
poise construction allows in- 
strument to withstand 30g 
shock in any direction, 10g 
vibration to 200 cps, 25g to 
2000 eps. Up to 75 volts full-scale output. Entire operating mechaniam 
of absolute pressure instrument is hermetically sealed from external 
environment. Calibration Certificate giving precise 5-point pressure 
calibration supplied with each unit. Most pressure ranges available 


from stock. Send for new Technical Bulletin 75. 


TRANS-SONICS 


EOD 


Burlington, Massachusetts 
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When it has to be heated 


rely on Safeway 
Woven Heat 
Elements 


...and the “it” can be just about anything from a 
simple tray to the curing blankets for honeycomb structures. 


Safeway Woven Heat Elements are custom tailored 
to fit specialized requirements of many 

applications. A single aircraft, for example, may 
need upwards of 80 different heating and 

de-icing elements, all of which are made by 
Safeway. Other applications are on helicopter rotors, 
rocket tubes, missile launchers, and 

on a wide variety of molds, dies, tanks, 

ovens and dryers in industry, 


If you have a problem that requires heat, 

let Safeway engineers study your 

requirements and—-without obligation to you— 
submit an appropriate recommendation, 


For your copy 
of a fact-filled folder, 


write to: 


afeway 


AVIATION CALENDAR 


(Continued from page 5) 


Nov. 13-15—18th Annual Convention, Na 
tional Aviation Trades Assn., Hotel Ado! 
phus, Dallas. 

Nov. 17-21—Kighth National Plastics Expo 
sition, International Amphitheater, Chi 
cago 

Nov. 18.22—Third Norelco Electron Mi 
croscope School, Instruments Division, 
Phillips Electronics, Inc., 750 S. Fulton 
Ave., Mt. Vernon, N. Y 

Nov. 18-26—Advisory Group for Acronau 
tical Research and Com- 
bustion and Propulsion Panel, 12th meet 
ing; Nov. 26-27—AGARD Aeromedical 
Panel, Shoreham Hotel, Washington, 
Db. & 

Nov. 18-29—Technical Conference, Inter 
national Air Transport Assn., Miami, Fla 

Nov. 20-22—30th Meeting, Aviation Dis 
tributors and Manufacturers Assn., Shera 
ton-Cadillac Hotel, Detroit 

Nov. 28-30—Annual Snowbird Soaring Con- 
test, Harris Hill, Elmira, New York 

Dec. 2-6—American Rocket Society, annual 
meeting, Hotel Statler, New York 

Dec. 4-5—Symposium on high temperature 
strain gages, Acronautical Structures Lab 
oratory, Naval Air Materiel Center, Phila 
delphia 12, Pa. 

Dec. 9-13~—1957 Eastern Joint Computer 
Conference and Exhibit, Sheraton Park 
Hotel, Washington, D. C. 

Dec. 16-18—Air Trafic Control Symposium 
“The Mission and Methods of the Air 
ways Modernization Board,” sponsored 
by Franklin Institute, Philadelphia, Pa 

Dec. 18—Gas ‘Turbine Development 
speaker: Rear Adm. 5S. B. Spangler, 
USN, Air Development & Materiel Cen 
ter, at Engineers Club, Philadelphia, Pa 

Jan. 6-8—Fourth National Symposium, Ele« 
tronics Reliability and Quality Control 
Hotel Statler, Washington, D. C. 

Jan. 29-31—Fourth Annual Meeting, Amer 
ican Astronautical Society, N. Y, C 

Jan. 30-31—American Society for Engineer 
ing Education, 1958 College-Industry 
Conference, University of Michigan, Ann 
Arbor, Mich 

Jan. 30-31—Seventh Annual Instrument 
Short Course, sponsored by Southern 
California Meter Association and Los An- 
gcles Harbor Junior College, at Los Ange 
les Harbor College, Wilmington, Calif 

Mar. 17-21-1958 Nuclear Congress, man 
aged by American Institute of Chemical 
Engineers, 25 W. 45 St., New York 3¢ 
N. 

Mar. 17-21—Aviation Division Conference, 
American Society of Mechanical Engi 
neers, Statler-Hilton Hotel, Dallas, Tex 


Apr. 17-18—RFC-RNAS Reunion, (World 


War I), Toronto, Canada. Contact: C. B 
Stenning, Chairman, 149 South Drive, 
Toronto 5 


April 17-18—Institute of Environmental 


Engineers, Second Annual ‘Technical 
Meeting, New Yorker Hotel, New York 


Apr. 22-24-1958 Electronic Components 


Conference; theme: “Reliable Applica 


tion of Component Parts.” 
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the superior recess! 


ECONOMY! Cold headed for maximum 
production and optimum strength. 


TORQUE! Superior torsion strength. 
No more stripped recesses. 


SIMPLICITY! Simple in 
design, efficient in operation. 


PATIGUE LIFE! Tests prove that 
fatigue life of MULTTIORK Bolts is 
greater than conventional designs 


by a substantial margin. NOTE that recess 
dux« not penetrate 
the shank area. 


MULTITORME. is the first flush head, high-shear, high-tension fas- 
tener with true, Aagh-fatigue qualities designed specifieally for the exacting 


requirements Ofethe aircraft industry. 


EL SEGUNDO CALIFORNIA 
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Wind-tunnel tests often require simultaneous recording of many channels of } 
information, Any lag in the measuring and recording system means vital test 
data will be gone with the wind. 

For all applications where emphasis is on speed and volume, the Wiancko 
High-Speed Commutator sets new standards for precise and rapid data 
handling. 
For Example: The Wiancko High-Speed Commutator: 


 « 


@ Samples inputs from as many as 100 pickups, at a maximum rate 
of 30,000 samples per second. 

@ Samples either ac or de inputs up to + 5 volts full scale. 

@ May be cascaded if more than 100 channels of information are 
required, 

@ Single channels may be selected in any order by convenient 
front-panel pushbuttons. 

@ Compact Design @ Controls switching speed by input clock pulses, the rate ranging 

from single pulses to 30,000 pulses per second. f 


—— 


@ Weighs only 15 pounds 


Specifications 

@ Transistors and printed circuits throughout | 

@ Minimum power requirements Switching time: ...... 10 microseconds maximum | 
identificotion:. ...... Provides 8-line parallel binary-coded decimal output 


@ Rugged, reliable, economical 


attentuation: ....... Greater than 200 db 


Wiancko Engineering Company 


2 Maple Avenue 3410 Foothill Blvd. 255 N. Halstead « Pasadena, California 
Saies Offices Ridgewood, N. J. Pasadena, Colif. 


Svite 201, Cowper-Hamilton Bidg. 
Palo Alto, Calif. 


SPECIALISTS IN DYNAMIC INSTRUMENTATION 
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Vertol 44 
solves transport problem 
i for oil industry 


itcraft Corporation 


= 


The petroleum industry has a new tool, the Vertol 44 helicopter, 
to cut manhours, money and misery out of exploratory drilling 
at remote sites. 


The Vertol 44 is a heavy-duty, universal vehicle that makes the 
sky a 100 mph highway, almost any clearing a landing field.Gone 
is the need to hack roads in jungle, swamp and mountains. You 
may need it for these money-saving missions: 


Flying Truck: The Vertol 44 carries more than 2 tons of cargo 
in tropical areas...transports the entire 175,000 Ibs. of a drill rig 
over a distance of 50 miles out and back, in only 56 flying hours 
Its 6OO cu. ft. cabin accommodates 50% more cargo than any 
other commercial helicopter, with no problem of load placement 


Flying Bus: Airlifts up to 19 passengers . 
...to jungle derricks or offshore drills... flies exploration teams 


2 typical field crews 


to otherwise inaccessible spote 


Flying Crane: Hops rivers, ridges and swampland with sling 
loads of pipe, rig superstructure, large pump components or even 
mobile field offices. 


Flying Tractor: Frees mired vehicles, hauls barges, drags 
sledges. It has even towed a 3,000-ton ship. 


For more information on this multi-purpose vehicle for the oil 
industry, write to: Customer Relations Department 


MORTON, PENNSYLVANIA. 
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Douglas DC-7, world’s 
Take-off is when Captain and Crew appreciate hav- fastest airliner, uses AC-285 
ing AC-285 Platinum Electrode Spark Plugs in the ee ne 
turbo compound engines of their plane. They know 

there'll be no ignition delays due to spark plug 

failure. AC-285s have platinum electrodes for the 

finest anti-fouling characteristics! From smooth idling 

on the ground to peak power at take-off —ACs prove 
their reliability in providing a high incendivity spark. 


AC Aircraft Spark Plugs have been proved in millions 
of hours of flight in airline and military planes. You'll 
find them best for the planes you fly! 


atch 

Wait Disney 
Studios’ ZORRO 
every week 
ABC.TV 


B.M.E.P. Gauges prove the reliability of AC Platinum Electrodes. They 
always deliver a high incendivity spark so necessary for steady torque — 
so important for peak performance. 


AIRGRAFT SPARK PLUG 


AC Sb THE ELECTRONICS DIVISION OF GENERAL MOTORS 


DISTRIBUTED BY, Airweork Corporation: Millville, New Jersey, Miom) Springs, Florida, Newark. New Jersey, Atlonte Georgia; Alexandria, Virginia, Cleveland, Ohio. 
Pacific Airmotive Corporati Burbank, California, Seattle, Washington; Oakland, California, Kansas City, Kansas; Denver, Colorado; Linden. New Jersey 
southwest Airmotive Company: Dollos Texas, Kansas City, Kansos, Denver, Colorado. Stenderd Aero Engine Winnipeg. Monitobo, Vancouver. 8. Edmonton. Alberta 


Ven Dusen Aircratt Supplies, inc.: Chicago, Minneapolis, Minnesota, Teterboro, New Jersey; East Boston, Massachusetts, Alexandrio. Virginia, Richmond. Virgmia 
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THE MARK OF QUALITY 


BARBER 
COLMAN 


clude and fineer 
types combining geer 
reductions, switchings, 
mountings, end other 
features fo meet most 


applications in their 


loed-:peed eless, 


BARBER-COLMAN 
GYLC ACTUATOR 


Berber-Colmen stendard 
and special actuators in- 


. Ki = “ 


Lightweight Barber-Coiman actuators 
chosen tor Herman Neilson portable heaters 


F-102A jets stationed in extremely cold climates have warm air 
supplied to their engines and electronic equipment by Herman 
Nelson portable heaters as illustrated above. To assure depend- 
able operation of the control dampers on these heaters, Herman 
Nelson Division of American Air Filter Company has selected 
compact GYLC actuators by Barber-Colmanh Company. For help 
on your control projects, consult the Barber-Colman engineering 
sales office nearest you: Los Angeles, Seattle, Fort Worth, New 
York, Baltimore, Montreal. 


CAREER OPPORTUNITIES: Excellent openings for qualified engineers 


BARBER-COLMAN COMPANY 
Dept. W, 1422 Rock Street, Rockford, Illinois 


Aircraft Controls * Electrical Components * Automatic Controls * Industrial Instruments * Air Distribution Products 
Small Motors * Overdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 


: Aireratt “Gontrolc = 
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RAPID 


RACE* eliminates slow, time-consuming 
manual tests by electronically checking 
complete weapon system such as missile 
or aircraft. Operating on initial assump- 
tion that system is functioning properly, 
RACE speeds through primary test of 
over-all system or major sub-systems. If 
fault exists, RACE signals “no-go”, then 
isolates fault through secondary tests. 
Complete job is.done in only minutes. 


AUTOMATIC 


Advanced design eliminates chance of 
human error by use of standard computer 
techniques of programming, memory, 
digital and analog comparison. Signal 
generators include electrical, electronic, 
hydraulic and pneumatic signal sources, 
as required to actuate circuits or simulate 
system signals for comparison with stand- 
ard reference signals, 


CHECKOUT 


RACE not only pinpoints weapon defect 

it also flashes on control console screen 
location, name of taulty unit, down-time 
involved, location of spare, type of tech- 
nical work required, system power and 
arming conditions for safe repair. Simul- 
taneously, punched maintenance card with 
complete, detailed instructions for repair 
is automatically ejected, 


EQUIPMENT 


Design flexibility adapts RACE for use 
at operational sites in pre-launch and pre- 
flight check-out, for in-flight testing, for 
maintenance areas and overhaul depots, 
Current and future applications include 
missile data reduction stations, shipborne 
and airborne radar, automatic navigation 
systems, aerial reconnaissance systems, 
ground fire control systems and missile 
guidance systems. 


*T.M. 


Today Sperry is working closely with all branches of the military—Army, Navy 
and Air Force — in applying RACE to major weapon and defense systems. For 
more information on RACE, write our Microwave Electronics Division. 


SAN FRAN « SEATTLE © IN CANADA 
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SrERRY GYROS 


1008 HOURS 


‘1025 HOURS 


1030 HOURS 


MICROWAVE ELECTRONICS DIVISION 


GYROSCOPE COMPANY 


Great Neck, New York 


DIVISION OF SPERRY RAN PORAT N 
OPE COMPANY OF ANADA, 4 
Sei), 
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RUPTURE STEEL 


100 


-1000° F——_| — 
"17-22 = 


"17-22-A'V - |100°F 
20 


STRESS, 1000 PSI 


40 100 


Stress- 


OU don't have to use expensive high alloy steels 
} pe make airplane brakes, gas turbine or other parts 
that must operate at high temperatures. The Timken 
Company's “17-22-A’™® steels, containing less than 3% 
alloy, give high alloy performance with maximum strength 
up to 1100°F. You cut costs, save strategic alloys. 


What's more, 17-22-A” steels are highly resistant to 
heat checking and thermal cracking. They are readily 
workable up to 2300°F., easily machined and welded. 
And maximum high temperature properties can be 


TIMK 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


TIME FOR RUPTURE, HOURS 


rupture curves show strength of “17-22-A” (S ) at 1000° F and 


HOW MUCH ALLOY DO YOU NEED 


fo make high temperature parts? 


See the next Timken Televent hour, “The Innocent Years" over NBC-TV, Thursday night, November 21st. 


"17-22-A" (V) at 1100° F. 


developed by normalizing and tempering, minimizing 
the possibility of distortion and quench cracking 


Write for complete information on “17-22-A" (S) 


steel, and its companion analysis, 17-22-A" (V), rec- 


ommended for temperatures up to 1100°F. Ask for 
Technical Bulletin 36B. And feel free to ask our tech 


nical staff for help on your high temperature steel prob 


lems. They've solved hundreds of them. The Timken 


Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: “TIMROSCO”", 
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Typical Cutier-Hammer 
Hermetically Sealed 
Relay with protective 
terminal cover available 
on all relays in the line 


Cutler-Hammer Hermetically Sealed Relays 
Proved by Years of Service 


The broad line of Cutler-Hammer Hermetically Sealed Power Relays is the only 
family of such advanced aircraft relays to be proved by years of actual service. 
‘This line has been in mass production for more than three years. Thousands have 
been shipped and installed... and their performance has been outstanding. 

Cutler-Hammer Hermetically Sealed Power Relays were designed to meet the 
MS drawings and Mil-R-6106. Testing done beyond the requirements of Mil-R- 
6106 for a number of air frame builders has resulted in the selection of these relays 
for many ‘‘special use’’ applications. The auxiliary contact arrangements possible 
with these relays often permit the elimination of another relay in circuit planning. 

Whether you are building air frames, missiles, tanks or space ships, you will find 
the best relay for your purpose in the large family of Cutler-Hammer Hermetically 
Sealed Relays. Be sure you have the latest data on this constantly growing line. 
Write now on your company letterhead for Pub. EE-140. CUTLER-HAMMER, 
Inc., 1471 St. Paul Avenue, Milwaukee 1, Wisconsin. 


AN and MS Toggle Switches —Cutler-Hammer also manufactures the most complete 
and fully proven line of type AN and MS toggle switches. There is no substitute for 
experience, Specify Cutler-Hammer and be sure. 


A Cutler-Hammer Salesman is Ready to Serve Your Needs. 
Contact Your Nearby Cutler-Hammer District Office Today 


Rockford, til. 
Sacramento, Calif. 
Saginaw, Mich. 

Salt Lake City, Utah 
St. Louis, Mo. 

San Francisco, Calif. 
Scranton, Pa. 
Seattle, Wash. 
Shreveport, La. 
South Bend, Ind. 
Spokane, Wash. 
Syracuse, N. Y. 
Tampa, Fla. 
Trenton, N. J. 

Tulsa, Okla. 
Washington, D. C. 
York, Pa. 
Youngstown, Ohio 


Grand Rapids, Mich. 
Houston, Texas 
Indianapolis, Ind. 
Kansas City, Mo. 
Los Angeles, Calif. 
Louisville, Ky. 
Medford, Ore. 
Midland, Texas 
Milwaukee, Wis. 
Minneapolis, Minn. 
Newark, N. J. 
New Haven, Conn. 
New Orleans, La. 
New York, N. Y. 
Omaha, Nebr. 
Philadelphia, Pa. 
Pittsburgh, Po. 
Portland, Ore. 
Richmond, Va. 


Albany, N. Y. 
Atlanta, Ga. 
Baltimore, Md. 
Birminghom, Ala. 
Boston, Mass. 
Buffalo, N. Y. 
Charleston, W. Va. 
Charlotte, N. C. 
Chicago, lil. 
Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio 
Dallas, Texas 
Davenport, lowa 
Dayton, Ohio 
Denver, Colo. 
Detroit, Mich. 
Fresno, Calif, 


50 amp. single pole, sin- 
gle throw Class A power 
relay. 


200 amp. single pole, sin- 
gle throw Class B power 
relay with N.O. and N.C, 
auxiliary contacts. 


25 amp. three pole, single 
throw Class power re- 
lay with N.O. and N.C, 


auxiliary contacts. 


100 amp. three pole, sin- 
gle throw Class B power 
relay. 


50/25 amp. single pole, 
double throw Class B 
power relay. 


25 amp. three pole, dou- 
ble throw reversing duty 
Class B power relay. 


Cutler-Hammer Power Relays—Finest in Flight 


Cutler-Hammer Hermeticall 
designed to meet Spec. Mil- 


Sealed Relays are 
-6106B. Operate at 


80,000 feet. Class A can operate in ambient tem- 


peratures to 71°C; Class 


in ambient tempera- 


tures to 120°. Class B are available with or without 


auxiliary contacts. 


CUTLER-HAMMER 
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SURFACE Decca Area-Coverage Navigation System 


+ +» provides all essential requirements for air traffic control: 


@ Accurate definition of any proposed “block @ Exclusive Bendix-Decca Flight Plotter displays 
structure.” instantaneous exact position, 


@ Intricate approach and departure paths are 
simple to fly. 

© Complete area-coverage from the ground up — @ Precise guidance for holding or path-stretching. 
no altitude limitation. @ Complete navigational security for helicopters. 


@ Introduces urgently needed safe lateral separa- 
tion for accurate tracks in the sky. 


Bendix-Decca, originally developed in the United States, is the 

low frequency area-coverage navigation system. It is the only 

proven, extensively used system in the world. Growth poten- 

tial allows unlimited automatic air traffic control improvement. PACIFIC DIVISION 
“Bendix Aviation Corporation 
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exceeds all militory specifications for missile and aircraft. 
Write... wire...or phone for Catalog 5501-XV 
CONAX CORPORATION, 2300W WALDEN AV ENUE, BUFFALO 25, N.Y. 
Telephone REgen« 0600 


Operate upon firing o completely self-contained explosive 
squib in 002 seconds at }ampere... . zero leakage ot 10,000 psi... 
2 ounce valve (only 3/4” x1"x2-3/8") has 5/32" diometer free port... 
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reat advances in design... 


NEED THE ADVANCEMENT IN 


WEAR RESISTANCE PROVIDED BY 


FLAME-PLATING BY LinDE 


Lockheed’s F-104A Starfighter, newest weapon of 
the Air Force, is the most advanced airplane of 
its type. To give them the greatest possible resist- 
ance to extreme conditions, bearing surfaces (ar 
rows) of hot air valves used in the F-104A are 
Flame-Plated with tungsten carbide. Flame-Plat- 
ing provides the wear-resistant coating needed to 
withstand the high unit loading and temperature 
extremes jet plane parts undergo, 


Stratospheric altitudes . . . supersonic 
speeds... extreme temperatures subject 

jet plane parts to almost incredible 

conditions of heat and abrasion. ‘To assure 
perfect operation in all circumstances, bearings 
of hot air valves in the Starfighter are Flame-Plated. 
A tungsten carbide coating, applied by LinDE’s 
unique method, is the only material tried that 
successfully eliminated galling and provided a low 
coefficient of friction over the required service life of the part. \ \ 

With the part Flame-Plated, practically no wear occurred. \ 

This LINDE process is now a regular production procedure. ‘ 


Flame-Plating is Linpe’s special process for protecting metal : 
parts from wear, abrasion, and fretting corrosion, Tiny particles 
of tungsten carbide or aluminum oxide are literally blasted onto 
the metal surface. Since the temperature of the part being coated 
seldom exceeds 400 degrees F., there is little or no risk of changes 
in its shape or metallurgical properties. Flame-Plated coatings 
can be applied from .002 to .010 inches thick, and used as 
coated or finished to 0.5 microinches rms, Practically all metals 
can be Flame-Plated — aluminum, magnesium, molybdenum, TRADE MARK 
titanium as well as copper and steel. 


Your own design may be improved by Flame-Plating. Find out 
how, by writing for a copy of the booklet “Flame-Plating,” F8065. 
: Address Flame-Plating, Dept. AW-12. Linpe Company, Division of 
Union Carbide Corporation, 30 East 42nd Street, New York ie ym 
In Canada: Linde Company, Division of Union Carbide Canada Limited. Union Carbide Corporation. 
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ACTUAL SIZE 
REPORT FROM WESTERN GEAR: 


WESTERN GEAR drives 
Pn 4000 HP through this tiny gear! 


Western Gear engineers and production technicians have developed 
gears such as the one illustrated which, while less than 2-inches in 
size, will transmit 4000 HP with precision and dependability! 


Let Western Gear's leadership in advanced research, metallurgical 
experience and precision manufacturing methods reduce your giant- 
size power transmission problems the same way... whether your 
requirements be for individual units or complete systems. 


CALL YOUR WESTERN GEAR MAN 
with any power transmission problems. Representatives in all principal 
cities. Or write in complete confidence and without obligation. 


Glenn Malme - WESTERN GEAR CORPORATION P.O. Box 182, Lynwood, California 


“The difference is reliability” « Since 1888 3780 


STERN 
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PLANTS IN LYNWOOD, PASADENA, BELMONT, GAN FRANCISCO (CALIF.) SEATTLE AND HOUSTON © REPRESENTATIVES IN PRINCIPAL CITIES 


| 
Sy 
We Gear | foe 


November 4, 1957 AVIATION WEEK Vol. 67, No. 18 


New York 36—330 W. 42nd St., Phone: LOngacre 4-3000 (Nights LO 4-3035) 
Washington 4, D. C.—National Press Bldg., Phones: NAtional 8-3414, REpublic 7-6630 
Editorial Offices Los Angeles 17—1125 West Sixth St., Phone: MAdison 6-935] 
Dallas 1—1712 Commerce St., Phone: Riverside 7-5117 


European Office—1! rue du Temple, Geneva, Switzerland 


McElroy Bans Wilson Economy Orders... 26 
> New orders assure aircraft industry bills will be paid on time, 
bolster basic research programs. 
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New B. F. Goodrich laboratory 
is proving ground for fuel cells 


B. F. Goodrich Aviation Products’ new Fuel Cell 
Development and Testing Laboratory at the big BFG 
Los Angeles plant is the last word in fuel cell research 
Here, engineers maintain constant quality checks on 
cells being produced for many aircraft including the 
Lockheed 1049, T-43 and F-104, the Boeing B-52, 
the Douglas FAD and the Northrop T-38. In addition, 


fuel cell designs and materials are being developed 
to meet the requirements of future airplanes still on 
the drawing boards. 

A representative sample of the laboratory's facilities 
is shown here. Among the specialized types of appa- 
ratus are a giant “hot and cold” room, testers for ozone, 
abrasion and vibration, and many, many more. 


FABRIC TEST. B. F.Goodrich technician ex- “SLOSH” TEST. Steel platform rocks 30,000-lb. CONTINUAL INSPECTION. All cell constructions 
amines new fuel cell fabric that has undergone _load through 30° angle to determine capacity and materials are painstakingly inspected after 
a heat aging and pressure test in 700°F. oven. of loaded fuel cell to withstand surge pressures. _ testing and checked for signs of stress and fatigue 


For more details on how 
BFG is making better fuel 


B.EGoodrich Aviation Products cells for today and vomor- 
a division of The B.F. Goodrich Company, Akron, Ohio Gall 


and Testing Laboratory.” 


=. 
a 


EDITORIAL 


Readers will recall the story we published on Oct. 21, 
page 26, telling how the U. S. has been tapping Russian 
ballistic missile secrets for more than two years with 
scientific equipment including a giant radar located in 
Turkey. In an accompanying editorial entitled “Why, 
Mr. President?,” we detailed the reasons for publishing 
the story at that particular time and raised the following 
question: 

It is high time the American people asked their 
government why, in view of the overwhelming evidence 
available to it during the past two years on Soviet 
technical progress, it is still pursuing a policy that is 
slowing the pace of our military technology and sapping 
our future military strength? 


Fulminations in Private 


There has been plenty of reaction. On the one 
hand, the story and its accompanying editorial have 
stimulated daily newspaper stories and editorial reaction 
around the world. On page 29, we are reprinting editor 
ial comment on this subject from leading American news 
papers. We have also received similar reaction from 
aviation industry and military sources, 

There has been another kind of reaction, too, coming 
primarily from President Eisenhower's personal assistants 
such as his press secretary, James C. Hagerty, Jr.; his 
foreign economic policy advisor, Clarence Randall, and 
Robert Cutler, his assistant for national defense matters 

All of these reactions had a cunous air about them 
lor example, Mr. Hagerty fulminated at some length to 
daily newspaper reporters questioning him on the stor 
but declined to back his comments with the use of his 
name or official position. They appeared in the daily 
press anonymously, attributed to a “top Administration 
official.”” Mr. Randall likewise made his comments of 
“irresponsible and indiscreet” privately. Later that week, 
he made a public speech referring to the Soviet Sputnik 
satellite as a “silly bauble.” This comment drew heavs 
fire from such a distinguished Republican leader as Sen 
Styles Bridges of New Hampshire. 


What Did Cutler Say? 


But even more curious is the performance of Robert 
Cutler on Saturday Oct. 26 at Hot Springs, Va. He was 
invited to speak before the Commerce Department's 
Business Advisory Council, which is a group of 100 lead 
ing businessmen who meet penodically to advise the 
government on national policy proposals. Saturday night 
is always a festive occasion of the council. ‘The work has 
been done, and council members and their wives have 
plaved in golf and tennis tournaments. At the Saturday 
night affair after dinner, the awards for these tourna 
ments are made. ‘The job of the speaker at that affair 
is primarily to get everyone in a happy mood and keep 
them there. The reception that precedes the dinner 1s 
always an enjoyable affair. 
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Who Are the Real Culprits? 


Cutler actually said 
In keeping with 
council tradition, there were no reporters present at the 
But after the dinner, several accounts of what 
Mr. Cutler said regarding our missile monitoring story 


Now we don't know what Mr 
that Saturday night in Hot Springs 


dinner 
blossomed from the dinner guests The Cincinnati 
Times-Star Washington correspondent reported that 
“A White House official has made a shocking attempt 
at censorship of a legitimate national publication by 
suggesting an advertising boycott. Such is the carefull 
checked word vaulting the mountains from Hot Springs, 
Va., where the Business Advisory Council of the Com 
merce Department has just completed a meeting 
“There Robert Cutler, special assistant to President 
kKisenhower for national security affairs, virtually accused 
a respected Amencan trade journal's editors of treason 
and strongly implied the desirability of punishing the 
magazine by withholding advertising. His suggestion was 
made to members of the Council who represent the 
leadership of the nation’s top business, industry and 
advertising budgets. It was made off the 
closed session; so that there was presumably no way of 


record at a 


countering it.” 
The New York Journal of Commerce reported in a 
similar vein on Mr, Cutler's before the 


Council. 


Appearance 


Cutler via Hagerty 


By the middle of last week, Mr. Cutler after sober 
reflection had a different version of the affau Speaking 
through White Hlouse Press Secretary Hagerty and 
dodging direct contact with reporters, Mr. Cutler denied 


had suggested an 


mentioned “treason 
boycott. He admitted claiming that the 
tory was “shameful” and that the story 


he had 
advertising 
AVIATION Week 
was a violation of the law, although he would not state 
what law istonished that 
his Hot Springs remarks had reached the newspapers 
“because no reporters were present 

It is difficult to sift truth from evasion in the conflict 
ing reports of Mr. Cutler's Hot Springs speech. We don't 
like to ccept sccond hand reports 
often imaccurate. But it is agreed by all partic 
that Mr. Cutler said Aviation Week's publication of 
the missile monitoring story was “shameful 

We would like to ask Mr. Cutler and the American 
people which is the really 
© Withholding the true story of the rapid progress on 
American people while at 


Ile was also reported to be 


mse they ar 


con erned 


hameful act: 


Russian missiles from the 
the same time cutting back our own military research, 
weapon production programs to 
weaken our future military strength 

© Or telling the American people the truth about the 
vital facts that were withheld from them on the phony 
and pinning the proper label on 
vithheld this 
Robert Hotz 


deve nt and 


grounds of “security” 
the government officials who deliberatels 


information? 
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TITANIUM PROGRESS IN FLIGHT 


Modern materials extend the performance potential of today’s aircraft. And titanium 


is one of the star performers—especially titanium alloy sheet. Rem-Cru engineers, in 
co-operation with the aircraft industry, developed the techniques which bring airframe 


manufacturers titanium alloy sheet, and other mill forms, of high quality in carload lots. 


REM-CRU Write Dept. for the 
Rem-Cru Review—a free 
ss — World's Most Versatile Metai periodical presenting the 


MIDLAND, PENNSYLVANIA 


Sales Offices: 6033 East Bandini Boulevard, Los Angeles 22, California « 


4501 W. Cortiand Street, Chicago 39, Illinois * 405 Lexington Avenue, New York 17, N. Y. 
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WHO'S WHERE 


In the Front Office 


Edwin Hodge, Jr., board chairman, West 
inghouse Air Brake Co., Pittsburgh, Pa 

William S. Ivans, Jr., a director, Exact 
I.ngineering & Manufacturing, Inc., Ocean 
ide, Calif 

Jack Staples, president and a director 
newls established Rotol, In Arlington 
Va American subsidiary of Rotol, Ltd 
Gloucester, England 

Matthew J. Betley, president, Titeflex, 
Inc., Springfield, Mass 

David Proudlove, president, Bristol Aero 
plane Company (U.S.A.) Inc., New York, 

y 

R. FE. Harvey and H. G. Conway, deputy 
managing directors, Short Brothers & Har 
land Ltd., Belfast, Ireland 

Robert A. Lehman, executive vice presi 
dent, general manager and a director, Ameri 
can Electronics, Inc., Los Angeles, Calif 

Merlon F. Richards, executive viee presi 
dent, Land-Air, Inc., subsidiary of California 
Lastern Aviation, Inc., Chicago, Il 

Albert S. Blumenthal, executive vice 
pre sident, Insuline ¢ orporation of America 

ision of Van Norman Industries, Inc 
\lanchester, N. H 

Louis E. Fagan, senior vice president 
Clifton Precision Products Co.. Inc., Clifton 
Ilcights, Pa. Also: Arnold FE. Hayes, Thomas 
W. Shoop, Alex B. Owen and W. C. 
Richardson, vice presidents 

Charles M. Albritton, vice 
manufacturing, Huck Manufacturing Co., 
Detroit, Mich 


president 


Honors and Elections 


Col. John P. Stapp, Chief of the Acro 
\ledical Field Laboratory at Holloman AFB 
has been awarded the Gorgas Medal, which 
is awarded for distinguished work in px 
medicine by the Association of 


ventive 
Military Surgeons. Dr. Stapp “ succeeded 
in exploring human tolerance to crash-type 


forces and in establishing that the human 
body can stand some shock forces better 
than the structure of an airplane.” 

Dr. Wolfgang B. Klemperer, chief of 
Douglas Aircraft's missiles research section 
has received an honorary degree of Doctor 
of Technical Sciences from the Institute of 
lechnology in Vienna (Austria) for his 
‘pioneering and internationally recognized 
research work in the field of aeronautics.’ 


Changes 


Jack J. Jones, weapon system manager 
WS-110 program (SAC bomber), North 
American Aviation, Inc., Los Angeles, Calit 
\lso appointed engineering weapon system 
managers are R. H. Kemp on the WS-110A, 
and H. E. Dale on a long range interceptor 
project 

Frederick V. Ludden has joined the cle: 
tronics and armament staff of the California 
Division of Lockheed Aircraft € orp., Bur 
hank, Calif. Mr. Ludden will study weapon 
potentialities of all Lockheed military planes 

Dr. Gaelen L. Felt, Titan flight test 
director, Guided Missile Research Division 
Ramo-Wooldridge Corp., Los Angeles 
Calif 
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INDUSTRY OBSERVER 


> Configuration of North American Aviation’s air-to-surface missile planned 


for the Bocing B-52 bears a strong resemblance to the XSM-64 Navaho 
intermediate version of the canceled intercontinental missile project bearing 
the company designation G-26. Fusclage is circular m cross section, has 
canard surfaces and is about 40 ft. long. Wing is delta type 
rudders are used. Scheduled powerplant ts the Pratt & Whitney J52 


mad canted 


> Theory that Atlas powerplant malfunctions thus far have resulted from 
cavitation is being thoroughly investigated at Garrett Corp.'s AiResearch 
facility at Phoenix where special facilities have been established to check 
the theory. 


© McDonnell Aircraft is working on a three-to-four ton transport converti 
plane proposal, utilizing much of the company’s experience with the XV-1 
There is a possibility that the design may be entered in the Army Nav 
competition for a helicopter in this payload class. McDonnell also is build 
ing a smaller pressure-jct helicopter of about cight-passenger capacity. Proto 
type will roll out carly next year. Designated the 120D, helicopter will 
have a single rotor 35 ft. in diameter 


> Watch for a Royal Air Force decision within the next six months on 
whether a supersonic bomber will be developed to succeed the Avro Vulcan 
and Handley Page Victor now ticketed as the backbone of the Bomber 
Command's atomic and hydrogen-bomb-equipped striking force. RAI 
thinking has been retreating from radical “all missiles, no aircraft” position 
of the last British white paper on defense and is leaning heavily toward 
another generation of supersonic manned interceptors and bombers. 

© Proposed test vehicle for the intercontinental ballistic program com 
bines a North American Navaho booster unit with an Aerojet Acrobee a 


Range of the combination would be about 2,000 milk md 


a second stage 
ibout 30) minute 


vehicle could duplicate zero gravity conditions for 
approximately the time required for an ICBM flight 


P Spares requirement for F-102 stretched plexiglass hot-air anti-fogging cock 
pit side panels has been sliced from 30° to 5°% after near-perfect results 
with 1,400 panels in service. 


P Omega Aircraft plans to begin limited production this week of its 1,000 
lb.-payload flying crane. Entire development was underwritten by the 
company, which spent approximately $400,000 on the project, about half 
of it on Civil Aeronautics Administration certification tests. Omega expect 
CAA certification of the helicopter within the near future 


> Royal Air Force is counting on a major development stretch in the English 
Electric P.1 supersonic fighter design to fill its needs for interceptor aircraft 
for the future rather than any basic new designs. P.1B version of the English 
Electric design is now operating in the 1,200 mph. speed range. 


P Watch for a direct ticup between Marquardt Aircraft Co, and Rene« 
Leduc. Roy Marquardt, impressed with the technical quality of Ledu 
work, visited the French firm recently and discussed means of keeping the 
Leduc work alive in the face of French cutback ce p. 50). ‘Two possible 
were considered—direct financial subsidy by Marquardt of the 
asaM wquardt consultant which 
Leduc’s current field of interest 


alternatives 
Leduc ramjet aircraft or hiring of Leduc 
would make his ideas available in the U.S 
includes nuclear ramyjets 


P Army has not relaxed its determination to cut helicopter operating costs 
despite wide progress in last few years. Transportation Corps Supply & 
Maintenance Command says improved service life of helicopter components 
and longer periods between overhauls do not result in enough economy in 
view of the current austere military budget. 


© Grand Central third-stage rocket for the Vanguard satellite vehicle show 
a consistent specific impulse of about 240 seconds 


— 
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Avco today 


Avco 

makes things 
better 

for America 


Avco is a builder of quality products for 
the commercial economy and high- 
performance military systems for national 
defense. Gas turbine and reciprocating 
aircraft engines, electronics systems, farm 
implements, kitchen components and 

the Nose Cone for the Air Force Titan 
Intercontinental Ballistic Missiles 

are being produced by Aveo today. 


There are many products that identify 
Aveo. All of them display distinguishing 
characteristics of Aveo workmanship... 
skill, dependability, resourcefulness. 
And Aveo’s first order of business is 
to make things better for America. 
THIS IS AVCO 
Avco today is a diversified organization 
whose products include aircraft power 
plants and structures, electronics for 
defense and industry, and specialized 
home and farm equipment. 


Avco’s divisions and subsidiaries are: 


Lycoming—aviation, marine and industrial 
power plants . . . Crosley—electronics 
systems and aircraft structures . . 

Research and Advanced Development. .. 
American Kitchens ... New Idea and 

Flow—specialized farm equipment 
... Crosley Broadcasting Corporation . 
Moffats Limited (Canada)—commercial 
gas and heating equipment. 


Avco makes things better for America 


Avco Manufacturing Corporation 
420 Lexington Avenue, New York, N. Y. 
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New Look at Soviets 


Top scientific, industry and USAF technical brains met 
recently in Baltimore at a top secret meeting to take a 
fresh new look at the relative military airpower strength 
of the U.S. and the Soviet Union. Meeting was ordered 
by President Eisenhower and presided over by Dr. Ed 
ward Teller, known best for his contributions in develop 
ing the hvdrogen bomb. Meeting’s consensus was that 
period of maximum U.S. danger from Soviets will begin 
is carly as late 1958 in contrast to carlicr estimates that 
1960 would be start of the critical period. New improve 
ments in Soviet air defense system against subsonk 
bombers such as B-47 and B-52 was major factor in the 
new estimate Proposals for U.S. action to regain 
weapons development superiority have been submitted 
to President Eisenhower through the Defense Depart 


ment 


No ‘Ball-Park’ Estimates 


Watch for increased USAF efforts to force contractors 
into supplying more accurate arithmetic. Brig. Gen. W 
Austin Davis, assistant tor production programming im 
the office of the Deputy Chief of Staff, Materiel, puts it 
this way 

“Comptroller functions must be reahgned to give much 
more accurate forecasts regarding funds needed im a given 
month or quarter 

“These functions,” Gen. Davis says, “must also be 
notified to show a true picture of dollars actually spent 
to date on a given project. We cannot accept ball-park 
estimates.” 

It is no secret that USAF has been irritated by som« 
of the off-base figures offered recently. There were some 
estimated billings that were wrong by millions of dollars, 
thus complicating the USAF chore of splitting a limited 
melon 

In another aside, Gen. Davis has suggested that “indus 
trv should take the same dollar-conscious view toward 
developing systems for the Air Force that it takes toward 
private projects.’ 

“According to reasonable estimates,” the General says, 
“manufacturers spend upward of 40% more for a gov 
ernment-development program than they do when using 
their private capital. If pushed to it, I could give specific 
cxamples 

“Now I realize there would be a slight and reasonable 
additional cost due to certain procedures for coordination 
id security. But 5% should cover this, not 40% 


Missile Decision Hanging Fire 


Possibility of a fast decision from the three-man com 
mittee studying relative merits of the Army Jupiter and 
USAF ‘Thor intermediate range ballistic missiles appears 
remote to some Pentagon observers. Committee is com 
posed of Maj. Gen. Bernard A. Schriever, commander 
of USAF’s Ballistic Missile Division; Maj. Gen. John B 
Medaris, chief of the Army Ballistic Missile Agency, and 
William H. Holaday, Special Assistant Secretary of Dx 
fense for Guided Missiles 

In effect, Holaday is sitting as a judge in the Army 
Air Force controversy without any highly competent ad 
visers to look over his shoulder. With a lack of sophisti 
cation on the subject, Holaday and staff are forced to 
rely on the principals for their technical information 


Washington Roundup 


Possible solution for the impasse: Defense Secretar 
Neil H. Mcklroy may be forced to take over, seck advics 
trom scientists, mulitar experts and industry to find out 


which missile is best 


New Industry Probe 


A “House Small Busine Subcomuiutte headed by 


Rep lom Steed (D Okla.) ts launching an mvestigation 
of the aircraft and guided missile industnes to see if small 
firms are receiving a proper hare of detense contract 


ANDB Demise 


Air Navigation Development Board officially came to 
im end last week with a presidential order transferring the 


igency s personnel, records, projects and tunds amount 
ing to $7.2 milhon to the newly organized Airway 
Modernization Board. The President ction also ap 
proves the transfer of “certain” research and develop 
ment functions from the Defense and Commerce De 


partments to the new board but does not effect the Civil 
Acronautx Administration program tor the testing 
evaluation and modification of facilities and devices s 
lected for use im the federal airways system under the 
CAA six-vear modernization plan 


‘Awaken U. S.’ 


All scientists with whom President Eisenhower ha 
talked im recent weck: gree that this problem of 
awakening America 1s one in which they believe | have a 
part,” the President said last week. Science Advisor 
Committee for Office of Defense Mobilization “ts pre 
paring a plan in which thes hope to lay out my part of 
it,” the President said, and he will follow the plan if he 
thinks it is feasible “because | believe exactly what the 
said 

Committee's chief concern is not relative position of 
scientific advancement of U.S. and any other nation but 
“where we are gomg to be m 10 vear huisenhower 
said. The President was ‘a bit astonished” to learn that 
His part will include “awakening the United States to 
the importance and indeed the absolute necessity of 
increasing Our scientihe output of our colleges and uni 
versities,”” even if “material” federal support is necessary 


Third Pilot vs. Engineer 


Air Line Pilots Assn. hopes of replacing flight engi 
neers with a third pilot crew member on jet transports 
has been at least temporarily thwarted at one airline. Pan 
American World Airways and Flight Engineers’ Interna 
tional Assn. last weck signed an agreement which called 
for a flight engineer as a crew member whenever mor 
than two crew members ar required by company or Civil 
Acronautics Administration regulation 

At its 1956 bienmal convention, Aw Line Pilots Assn 
mtroduced a resolution that would r quire all members of 
a flight crew to be qualified as pilots. However, the Pan 


Amerncan agreement, which runs until June, 1960, clear 
ly spell out the airline mtention to retam flight eng 
neers. The agreement sa It 1s the specific intention 


of the parties that Pan American shall not assign a pilot 
engineer, as the term is understood, in place of a pro 
fessional engineer to perform the engineering function.” 


Washington staff 
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McElroy Releases Pentagon Air Funds 


Two orders, revoking Wilson economy moves, restore 
$170 for research, $400 million for procurement. 


By Claude Witze 


Washington—Defense Secretary Neil 
Hi. Meklroy last week revoked two 
orders imberited from his 
predecessor, ¢ harles kk. Wilson, assur 
ing the aircraft industry its bills will 
be paid on time and partly restornng 
the shattered basic research program on 
which future U.S. airpower will depend. 

Less than three weeks after taking 
office at the Pentagon, Mcklroy took 
these steps to help unsnarl the tangled 
procurement situation that has had the 
aircraft and related industries in a 
quandary for several months 
© Restored basic research programs of 
the military services to the levels author 
ized by Congress. ‘This was done by 
reversing a Wilson order of Aug. 17 
that demanded a cut of $170 million in 
the amount of procurement and pro 
duction funds used to support research, 
development, testing and evaluation 
(AW Oct. 28, p 28) 
@ Assured contractors that Defense D« 
partment will pay its bills when due 
ind allow higher profit margins to those 
who can reduce their need for financing 
by the government. 
@ Provided an extra $400 million in 
funds that can be spent by Jan. 1, lift 
ing the $19 billion ceiling imposed by 
Wilson by a little more 


CCOMOMMY 


than 2%. 
McElroy did not alter the Wilson-fixed 
goal of $35 billion for expenditures in 
the fiscal year ending next June 30 


USAF experts were speculating at the 
cnd of the weck that the Air Force 
may receive as*much as $300 million of 
the additional $400 million made avail- 
able for the first half of the 1958 fiscal 
vear. What proportion of this would 
be allocated to procurement and pro 
duction has not been determined. 

McElroy’s action, a high-ranking Air 
Force procurement officer told Aviation 
Week, “cases our pain’ and will permit 
USAI to continue its current procure- 
ment schedule. ‘This officer hastened 
to point out, however, that, while Wil 
son’s ceiling of $19 billion for defense 
outlays up to Dec, 31 was raised to 
$19.4 billion, the June 30, 1958, ceiling 
still stood at $38 billion 


New Debt Ceiling? 


In other circles, including the White 
Hlouse, there were strong indications 
that the Administration is weakening in 
its strong stand for a $38 billion limit 
on defense for the fiscal year. President 
Kisenhower said the figure is not sac- 
rosanct and was proposed by the Joint 
Chiefs of Staff at least two vears ago 

There were reports in Washington 
that the embarrassing shortage of 
money, combined with new evidence of 
Russian defense progress, also has made 
inroads on the Administration’s determi 
nation to avoid asking Congress to raise 
the $275 billion limit on the federal 
debt 

Secretary of the ‘Treasury Robert An- 


for Fiscal 1955, $44 million a month. 
told the National Security 


Horner 


has been caused,” 


time period,” 


. 
Air Force R&D Spending 
Melbourne, Fla.—Current USAF spending in the field of research and develop- 
ment is running at an average rate of $57 million a month, down from $60 million 
a month in Fiscal 1957. Comparable rate for Fiscal 1956 was $53 million a month; 


Figures disclosed here last week by Richard EF, Horner, Assistant Secretary of the 
Air Force for Research and Development, show that USAF started this Fiscal year 
on July | spending at a rate in excess of last year's $60 million before running into 
the expenditure ceilings imposed by former Defense Secretary Charles F. Wilson. 
Industrial 
control of the budget on the basis of obligational authority to control by expendi- 
tures has resulted in recognized hardships for contractors. This was due, he said, 
to the necessity for reviewing each contract. 

“We had to decide whether to continue supporting it at the present level, to 
stretch it out, to cancel or to renew when it expired. 

“Most of the review stems from analysis at the (Air Research & Development 
Command) centers. Here many individual judgments had to be made. 

“In this transition period with new procedures being established and a whole 
series of decisions resulting from this critical review, much regrettable confusion 


Horner said USAF is determined to support as much research as it can, but “the 
basic issue is what contracts can compete successfully for dollars during any given 


Assn. that the changeover from 


derson, himself a former Deputy Secre 
tary of Defense, was rumored to have 
approved a program to raise the debt 
ceiling. This would be possible by con 
gressional action carly next year. It pre 
sumably will be necessary if expendi 
tures stay high and early tax returns fail 
to ease the Treasury's debt problem 

A number of Administration officials, 
headed by the President, appeared to 
take notice of the wide feeling, partic- 
ularly in the aircraft industry, that the 
government was in danger of becoming 
4 poor risk as a customer. 

The White House made reference to 
the possibility that the U.S. would 
stand bankrupt before the world if it 
did not pay its bills. 

A meeting of the Commerce Depart 
ment’s Advisory Council of top busi- 
ness executives at Hot Springs, Va., 
received an unexpected visit from Mc 
Elroy, Vice President Richard Nixon 
and Presidential Assistant Sherman 
Adams. 

McElroy gave his personal assurance 
to the guests that their bills will be 
paid. 


Aircraft Industry 


So far as the aircraft industry is con 
cerned, recent talk of wide stretchouts 
or cutbacks to meet the financial crisis 
last week were abandoned. It was clear 
that major contractors will be forced to 
borrow money in order to meet Mck1- 
roy’s request that they “support on a 
continuing basis a somewhat greater 
proportion of their inventories and 
work-in-progress.” 

A USAF spokesman said contractors 
have been notified that the original 
program of allocating sums to each 
company and ignoring bills beyond that 
level has been abandoned. Holders of 
cost-plus-fixed-fee contracts will face a 
reduction in progress payments but not 
until after an agreement is reached on 
the extent to which they will provide 
their own financing. 

Under fixed-price contracts, progress 
payments already are limited to 70% 
In both cases, it was clear, higher mar- 
gins of profit will be allowed where jus 
tied to help the contractor meet the 
cost of borrowing money to finance his 
cwn inventories and work in progress 

his action also was a reversal of the 
doctrine under Wilson, who said at his 
last Pentagon press conference no ex 
ception would be made to the Armed 
Services Procurement Regulation ban- 
ning interest as an allowable contract 
cost 

The Air Force emphasized that tar- 
get expenditure figures will be set for 
each contract, and the Air Materiel 
Command, as well as USAF headquar 


AVIATION WEEK, November 4, 1957 


| 
_ 
26 


ters, will monitor the figures month-by 
month, 

Secretary McElroy said the “increases 
in contractor investment’’—which have 
replaced a limit on billings as a source 
of relicf for the Air lorce—will be 
worked out in negotiation. “It is to be 
understood,” he added, “that capital 
investment by the contractor will be 
taken into consideration in determinimeg 

fixed tee or allowabk profit 

Protection for subcontractors, pat 

cularly small business, is stipulated in 
the Mcklrov memorandum. ‘The Secre 
tery said anv subcontractor who feels 
lus ability to contimue production 1s 
jcopardized by the contractor 
should complain directly to the As 
istant Secretary for Matericl m_ the 
proper military department 

I'stimated loans that will be sought 
by a half-dozen big aircraft firms range 
from $60 million to more than $200 
million. It was generally assumed that 
the large compamics with substantial 
standing credit will bear the largest 
share of the financial burden 


Research Reversal 


In the area of basic research, Mc 
Llrov’s reversal of the Wilson order of 
\ug. 17 was taken as proof that he does 
not agree with Wilson's traditional at 
titude of discounting the value of this 
work to the department. 

Actually, a great deal of damage al 
ready has been done to the research ef- 
fort of the military, and particularly the 
‘ir Force. This is because of the dis- 
continuity forced on contractors who 
engage in research work, such as univer 
itics and private laboratories 

Now, however, the program is ex 
pected to grow more healthy as it re 
turns to the level authorized by Con 

I Restoration of the funds lifted by 
\Vilson will have no effect on this vear’s 
cxpenditures but will bring about an 
uuprovement in the running programs, 
most of which will be paid for in com 
ing fiscal vear 


Fewer Signs of Fear 


Generally, the aircraft industry last 
week showed fewer signs of fear over a 
possible drastic reduction in production 
program Some plants still expect to 
trim pavrolls, but the talk is in terms 
of a 5% to 10% reduction, most of 
which can be achieved by attrition. A 
few weeks ago, when it looked as if 
the Wilson orders were going to stand, 
there were reports that some companies 
iW ited d pavroll slash ot as h as 
+) 

While a number of congressional 

uurces indicated there will be a clamor 
for an over-all review of defense spend 
ing when the new vear starts (see page 

2), the defenders of the balanced bud 
cet and lower tax rates were clearing 
their guns to continue the fight 
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U.S. Accelerates Moon Plans 


Washington—U. S. is making an about-face and hopes to accelerate plans for an 

unmanned moon flight in view of Soviet advances in this field. Active in investigat 
ing feasibility of launching space projects in shortest possible time are two key 
agencies: 
@ New committee comprised of top scientihe and aeronautical personnel, two of 
whom are James Doolittle, chairman of the National Advisory Committee for Acro 
nautics, and noted nuclear physicist Kdward Teller, Such a group recently met in 
Baltimore (see New Look at Soviets, p. 25). Major companies have been requested 
to submit unmanned moon trip proposals. North American Aviation already has 
volunteered its plan to put a transmitter on the moon or direct a vehicle around it 
@ Air Research and Development Command, now considering possibility of inaugu 
rating a Phase II followup tor Project Farside, recently completed under sponsor 
ship of Air Force Office of Scientific Research in conjunction with Acronutronic 
Systems Inc. 

Phase Il would contemplate an unmanned trip to moon or its vicinity. Phase I 
was aimed at reaching a 4,000-mi. altitude 

Latest data now in the hands of ARDC shows that at least one Farside rocket 
gave telemetered information to about 2,400 mi. and that signals recorded indicated 
the four-stage rocket was functioning to go the full 4,0004ni. target height 

Proposals already made contemplate that the moon program will be accom 
plished in less than a year's time, given reasonable financial backing. Some govern 
ment circles feel period involved is too long in view of the Russian threat, but it 
isn't likely that too much of the year's period will be shaved 

Two general approaches are being considered for pinpointing the moon or a path 
in its general peripheral vicinity 
© Use of off-the-shelf rockets now in existence to minimize costs, speed program and 
offer no interference with ballistic missile program 
© Use of military ballistic missile rockets as boosters, coupled with other rockets as 
succeeding stages. 

This is the plan likely to be followed in industry proposals. If adopted, project 
would be Gen. Bernard Schriever's Ballistic Missile Division 

Under the off-the-shelf rocket approach, propulsion units probably would includ 
such rocket motors as Thiokol Sergeant or Acrojet General Jupiter Senior, originally 
developed for Navy's Polaris fleet ballistic missile but not now being used 

These and other off-the-shelf items could quality for combination into three. ot 
four-stage vehicle tentatively planned to haul a 50-1b, payload to the moon or its 
vicinity. 

Payload would include instrumentation and batteries, which would be designed 
to last at least five days by having transmitter sending intermittently 

In AFOSR approach, first stage would be long-burning, slow-acceleration rocket 
motor to avoid high heating of projectile in lower, dense atmosphere. Then, inter 
mediate stage or stages would take over. Final stage, which might have thrust of 
about 50,000 Ib., would impart just enough speed to take projectile out of earth's 
gravitational field and into moon's gravitational field, relying on the latter to draw 

in rocket projectile with its transmitter. Premise is that, even if direct trajectory 
were missed, projectile would be drawn into it in a curved path as it passed the moon 

If AFOSR is delegated by ARDC to carry out the project, Acronutronic Systems 

Inc. probably will be selected as prime civilian contractors, Acronutronic probably 
would act as systems manager but would share actual work on the project with some 
other designated contractors 

If project is specified to use military booster rockets, probably only Convair's 

Atlas ICBM or Douglas's Thor IRBM are in the picture. The North American Avia 
tion liquid-propellant power-package for Atlas would include two 135,0001b. thrust 
barrels teamed with a 65,000-Ib. barrel, using JP4 and liquid oxygen Thor would 
have single North American 160,000-Ib.thrast barrel firing on same fuel Army 
Jupiter, also using this same powerplant, conceivably also could be used, but this is 
not likely since the project would be under USAF cognizance 

Guidance will have to provide high accuracy. Figures advanced ar 

stage burning cutoff, about 75 feet per second accuracy will be required in speed 


that, at final 


along with accuracy of about one degree in angularity 
One industry combination suggested is Lockheed and North American, but North 
American probably would only be interested if it can take on the project alone 
North American already has exact figures to substantiate its proposal 
Ncrojet-General also has been alerted by its management for possible participation 


in the moon project. 
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House Probes Cutler Speech 
Attacking Missile Monitor Story 


Washington—House Government In- 
formation Subcommittee last week be- 
gan a preliminary investigation of 
reports that Presidential Assistant 
Robert Cutler referred to a story pub- 
lished by Aviation Week as “treason- 
able” and suggested to a group of lead 
ing businessmen that advertisers should 
boycott the magazine 

Ihe story, which appeared in the 
Oct. 21 issue, page 26, revealed that 
Kussian missile firings have been tracked 
by the U.S. from ‘Turkey for more than 
two years 

Charman John E 
has ordered the Information Subcom 
mittee’s staff to investigate Cutler's 
remarks. he staff has written to Cutler 
asking for a full explanation. The de 
cision as to whether the subcommittee 
itself will hold hearings on the incident 
will be determined by Cutler's reply 

Cutler spoke Oct. 26 at a dinner 
meeting in Hot Springs, Va., following 
a two-day meeting of the Commerce 
Department's Business Advisory Coun 
cil. ‘The dinner was attended by Coun 
cil members and their wives 

Council meetings are closed to the 
press on the theory that businessmen 
will advise the government more freely 
he dinner also was closed 


Moss (1D.-Calif.) 


in private 
to the press 

Cutler is Special Assistant to the 
President for National Security Affairs, 
chairman of the National Security 
Council's Planning Board, a member of 
the Security Council’s Operations Co 
ordinating Board and a member of the 
Council on Foreign Economic Policy. 

Aviation Week could not reach 
Cutler last week for comment, although 
it was in touch with his office several 
times 


Reply by Proxy 

By late last week, his only public 
comment on the incident was relayed 
through Presidential Press Secretary 
James C. Hagerty in response to in 
quires. Hagerty did not attend the 
dinner. He told Aviation Week that 
Cutler denied accusing the magazine of 
treason and denied suggesting an adver- 
tising boycott 

Cutler said, according to Hagerty, 
that he had told the dinner meeting 
that publication of the Turkish radar 
story was “not treason but a shameful 
thing” and that it “probably would be 
law.” Hagerty said he 
what law Cutler had in 


a crime under 
did not know 
mind 

Hagerty quoted Cutler as saying that 
“at no time in the speech” did he 
mention treason or advertising. Hagerty 
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said Cutler reassured himself of this 
by referring back to his notes. 

Other reports contradict Cutler's ver- 
sion of what he did, as relayed through 
Hagerty. 

The Associated Press quoted busi 
nessmen who attend the meeting as 
saying Cutler “violently” condemned 
AviatIon Week, used the word “trea 
son” three times, called the publication 
of the article “prosecutable” and sug 
gested that “you advertisers” might 
wish to reconsider advertising policies. 

Cincinnati Times-Star’s Washington 
correspondent Douglass M. Allen wrote 
that “a White House official has made 
a shocking attempt at censorship of a 
legitimate national publication by sug 
gesting an advertising boycott.” 

This is “the carefully-checked word 
vaulting the mountains from Flot 
Springs, Va.,” the ‘Times-Star said. Cut 
ler said Aviation Week “had com 
mitted an actionable breach of security, 
skirting treason,” the ‘Times-Star added 


‘Advertising Boycott’ 


The newspaper said Cutler was 
asked, “If it is actionable, why don’t 
you take it to court?” Cutler replied 
that the government did not want to 
call further attention to the story, the 
Times-Star said 

“But he added, in approximately 
these words: ‘If any of you here ad 
vertises in this publication, | suggest 
that you search your souls before you 
give it further support.’ 

Ihe Journal of Commerce on Oct. 29 
reported that “two versions of an inci 
dent” at the Hot Springs meeting “have 
Washington buzzing 


Army Awards 


Washington—Army last week awarded 
its Legion of Merit to Maj. Gen. John 
B. Medaris and its Exceptional Civil Serv- 


ice Award to Dr. Wernher von Braun 
for their contribution to Army's Jupiter 
intermediate range ballistic missile. 

Awards came at the third annual meet- 
ing of the Association of the U. S. Army. 
Gen. Medaris commands the Army Bal. 
listic Missile Agency at Huntsville, Ala., 
and Dr. von Braun is Director of the 
Development Operations Division of 
Army's Redstone Arsenal there. 

Army Secretary Wilber M. Brucker, 
presenting the award to Dr. von Braun, 
called Jupiter “this nation’s first inter- 
mediate range ballistic missile” and “the 
most advanced guided missile yet pro- 
duced in the free world.” 


“According to persons who attended 
the meeting,” the Journal said, “an 
advertising boycott of a magazine that 
had published a story the Administra- 
tion considered dangerous to national 
security was suggested by President 
Eisenhower's Special Assistant for Na- 
tional Security Affairs. 

“Robert Cutler, the special assistant, 
denied having told a dinner meeting of 
the council that a story published by 
the magazine Aviation Week was 
‘treasonable’ or that he had suggested 
that advertisers in the room might re 
examine their advertising policies with 
regard to that publication.” 

But, the Journal added, that, accord 
ing to persons who attended the meet 
ing, Cutler “labeled the story as ‘trea 
sonable’ in response to a question.” He 
did not name AviaTrion but re 
ferred to it as a weekly magazine sclling 
for 75 cents, and “no other weekly 
magazine in this price category pub 
lished such a story,” the Journal said 

Ihe Business Advisory Council “‘is 
made up of 60 active members plus an 
additional number of ‘graduate’ mem 
bers, adding to about 100 of the na 
tion’s leading businessmen,” — the 
Journal said. “Some of the largest ad- 
vertisers in the U.S., if not the largest, 
were present.” 

The Journal’s account of the Cutler 
to-Hagerty denial reported Hagerty as 
relaying that “at no time did (Cutler) 
mention advertising one way or an 
other.” 

Albert Leman, chief press officer of 
the Commerce Department, attended 
the dinner, but he told Aviarion Week 
“everyone is dealing with memories 
here” and would not attempt to use his 
memory to try to recall what was said 
Leman said he would try to answer 
specific questions “as to what was not 
said,”” but Cutler’s remarks “were quick 
passing references,” and no record of 
them was available 

Leman said his recollection of what 
Cutler said or did not say is “fully in 
accord with what Jim (Hagerty) said.” 

Llovd Wright, who headed the Com- 
mission on Government Security, told 
reporters here that he regretted “that 
anyone would not think more clearly 
of the possibilities of assisting the 
enemy before publishing that type of 
thing’ (the Aviarion Week story). 
“Mind vou,” Wright said, “I think 
a lot of the government's security classi 
fication is nonsense. On the other 
hand, no private citizen has the right to 
usurp the powers of duly constituted 
authorities.” 

Wright's commission, a group of 12 
citizens appointed by the President, 
Vice President and Speaker of the 
House, recommended a 106-section bill 
which includes fines and imprisonment 
for newsmen and others who dissemi 
nate government “secrets.” 
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U.S. Press Endorses Missile Radar Story 


Following are editorial comments from some of the nation’s leading newspapers on Aviation Week's decision to publish 


a story on the U. S. radar base in Turkey (AW Oct. 21, p. 26): 


Radar Message 
Los Angeles Examiner 
And the Hearst Syndicate 


Disclosure that United States long-range radar, based in 
lurkey, has been tracking Soviet missile tests since the 
summer of 1955 indicates appalling complacency by the 
Administration and the Pentagon 

Certain unnamed spokesmen for the Administration are 
angry at Aviation Week, the magazine that broke the 
story, on the grounds of publishing classified information 
It appears more likely the Administration anger is the fury 
of embarrassment 

From whom was this information classified? 

On the facts of scientific detection, it is almost impos 
sible that the Russians did not know of our radar estab 
lishment in Samsun on the ‘Turkish Black Sea coast. Any 
device that emits powerful electromagnetic radiation does 
not remain a secret very long 

The Turks knew about it, naturally, and so did the Ad 
ministration and the Pentagon. It is the American public 
that was “classified” out of knowing 

The Administration and the Pentagon would have done 
better to worry less about keeping the radar tracking secret, 
and worry more about its meaning 

In 1955 the radar began recording data on Soviet inter 
mediate range missiles, fired at Russia’s chief missile base 
at Krasnyy Yar, northeast of the Black Sea 

In 1956 the radar picked up a shift of firing pattern 
that indicated these missiles were in actual production 

Late in 1956 the radar picked up the first test flights of 
the multi-stage development of the intercontinental missile 

During this time, our satellite project continued to be 
cparated from missile development, and missile develop 
ment continued to be a matter of rancor and rivalry among 
the armed services 

So that radar screen in Turkey has done something mor 
than pick up Sovict missile achievements. It reflects also 
the laggardness of the Administration and the Pentagon in 
facing up to the facts 


Maybe Sputnik has changed all that. We hope so. 


Matter of Fact 


By Stewart Alsop 


New York Herald Tribune 
Washington Post and Times Herald 
And Herald Tribune Syndicate 


CERTAIN VERY large and ugly cats have been let out 
of the bag in recent davs. ‘These revelations cast a new 
light on the Eisenhower Admunistration’s 
race with the Soviet Union for superiority in ballistic missiles 
And in the now inevitable full dress investigation of thos 
policies, the cats that have been let out of the bag ar 
going to be very hard indeed to explain away 

Cat No. 1 was the report in the authoritative 
AviATION Week, that a radar tracking 


policies the 


technical 
vstem im 
in the 
The report has not 
it is true—the 
known 


magazine, 


lurkey has been monitoring tests of ballistic missiles 
Soviet Union for more than two veat 
been denied for the 
existence of the 


simple reason that 


radar system, which is of course 
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imong thos 


to the Sovicts, has been common knowledge 
who interest themselves in such matters for 


The meaning of this particular cat-out-of-the-bag 4s quite 
ibout 


1 long tiie 


obvious The Administration has not had to gu 

Sovict progress in the missile field, or to rely on doubttul 
secret intelligence reports. It is known, without the shght 
est room for doubt, that the Soviets have tested hundred 
of the shorter range strategic muissilk cores of the inter 


mediate missiles, and this vear at least cight missiles of 
intercontinental range 
The Administration ha 
have been rapidly outdistancing this countr 
will predictabh 


And this 1 


that the Soviet 
in the ballisty 


determine 


known, in short 


missile race, whose outcome 


the future balance of world power where cat 


out-of-the-bag No. 2 comes mto play 

FOR CAT NO. 2 concerns the Administration's reaction 
to the hard intelligence of Soviet missile progr Thy 
cat is emerging little by little, and is not entirely out of the 
bag vet The Washington Post, for example, recently 
reported an order by former Secretary of Defense Charl 


ummer cut research and development 


Wilson which last 


work, largely on missile by some $170 millon 

Ihe order, successfully concealed for a long time, came 
right on the heels of the first detection by the radar mon 
itoring system of Soviet tests of intercontinental rang 
missiles Other parts of the cat are also out of the bag 
like the order limiting work on the American ICBM) to 
a five-dav’ week, with no overtime, and the heavy cuts in 
Ai Force procurement, including procurement for the 


Command 


Strategic An 
of the cat have vet to emerge fully, like the 


Some part 


cconomy-dictated slowdown the hedule for litan 
the Martin Co.'s vital ICBM project, by a full 10 month 
But the essential fact, which the forthcoming congressional 
mvestigation is certain to establish, 1 imply thi the 
\dministration reacted to hard intelligence of Soviet tech 
nologi i} progre ‘ pecially in the m le field, b harpl 
cutting back on our own efforts in that field 


A FURTHER FACT can also be established—that the 
Pentagon that be knowing the fact ought to 
conceal them An obviow ittempt to conceal the 170 
velopment cut wa An 


powe! 


million research ind rar 


obviou ittempt to hush up information on Soviet mi 


developm nt was also made 


bor example when carh in July it wa reported in thi 


space that the Soviets had achieved a successful test of 
the ICBM, an influential senator, who is also a member 
of the Armed Services Committee hecked the stor with 
the highest Pentagon authoritic He was flatl issured 
that it was untrue—this despite the fact that the radar 
tracking system had by that time recorded a number of 
Sovict ICBM. test 

All in all, Administration spokesmen called to testif 
before the investigating committee are going to have to 
do some tall explaining Ihe fact of course we mot 
ill on one sick Phe defenders of the Administration can 


vith rfect justice for that there was m 


lruman ca All 


serious missile program at all in th 


is a mam reason why this counts oO fnghtenimely far 
behind the Soviets in the missile race 

And yet one thing is alread lear The Sputnik a 
a visible vinbol of the Soviet technological lead ha 
uddenh ind hi irply croded President cpu 
tation for all-knowing wisdom in defense matt Thi 
reputation has heretofore protected the Administration 


— 
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defense policies 
ness the 
mony before the Symington Airpower Committee last year. 
Now, thanks to Sputnik, defense is sure to be a major 
and the subject of a major national debate. 
And that, in a democracy, is precisely as it should be. 


from politically effective criticism—as wit 
bored yawns which greeted the sensational testi- 


political issue, 


Sputnik and Secrecy 
The Hartford Courant 


From time to time the American people hear pleas for 
freedom of information, otherwise known as the people’s 
right to know. Naturally they are for it, but they hardly 
get excited about it. Mostly, no doubt, they put it down 
is a matter of newspapers wanting to get more stories, 
o that they can sell more papers 

Actually the Public's right to know 1s the foundation 
for self-government Kreedom without knowledge is no 
freedom at all. Tow can the people govern themselves 
if they don't know what is going on? In Sputnik, and 
in all that has followed about missiles and rockets and 
Soviet technical achievements, every one of us has had 
in object lesson in what it means not to know what is 
going on. Sputnik has changed the attitude of the world 
toward us and has, indeed, changed the world we live in. 

“a 4 

Yet this shock was largely unnecessary It wouldn't 
have happened if the American people had known what was 
going on. For years newspapers and scientists have been 
knocking on the doors of the Pentagon with a plea that 
the American people be told about their military strength, 
especially as regards But the doors have 
been closed lo this day we keep them closed to the 
For example, at considerable the 


cientific progress 
pomt of silline 
government buys Russian scientific and other periodicals, 
which are sent to the Pentagon for translation, But, once 
translated, they are classified by the Pentagon—and_ so 
kept secret from the very scientists or technical magazines 
or others who could learn from them and so help us 
react with vigor 
Meanwhile the Pentagon assures us that everything is 
in order, that our moilitary hardware 
In general it acts on the premise that anyway nobody can 
ever overtake us. It was through the false 
built up that Sputnik came crashing, beep 
ing its way at 18,000 miles an hour. And now we have 
mother in.the long shocks that has followed 
Awiatton Werk has published the news that, for 
than two years, the United States brass has known much 
ibout Soviet tnumphs m developing and producing both 
missiles We 


is coming along fine. 


front of com 
placency thu 


ot 


OTC 


intermediate and  imtercontinental have 
tracked the 


with 


missiles as they are fired within Soviet Russia, 


an exceptionally powerful radar system set up in 
In an editorial the magazine argues that this 
hitherto secret fact is not really a secret at all—from any 
body except the American people, who are most vitally 
affected by it 

The Russians have known about it for some time and 
there us little they can do beyond what they are already 
doing—threaten Turkey where this radar equipment is 
located. We have known about it for more than a vear 


News of this operation can be obtained in Athens’ cafes, 


Pentagon corndors, Los Angeles cocktail parties, and 
avionice professional society gatherings Bits and pieces 
of the story already have appeared im public prints of 


several nations 

Secrecy about things that everybody knows except the 
American people helps explain the false sense of security 
in which we have been living. And in that false sense of 
security it has been possible for the Defense Department, 
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day after dav and week after week, to knock off one after 
another various items that have made up our strength—ull 
the way from research in pure science to airplanes to 
infantry divisions in being 


No doubt the cutting of military expenditures has 
suited the national temper. We have shouted for tax 
cuts We have wanted nothing so much as to be let 
alone im peace, to enjoy and develop still further the 
highest standard of living in all history. The trouble is 
that Khrushchev & Co. just aren't going to let us alonc 
in peace. 

And now, in the minds of the whole world, the technical 
leadership that once seemed ours by divine right has been 
snatched from us. No doubt we are far better off today 
than we and the rest of the world think. ‘The trouble is 
we don’t really know What this situation demands is 
leadership—leadership that will tell us the truth, and then 
tell us what to do. The American people will respond, 


‘Security’ Can Be Suicide 
The Wichita Beacon 


Elsewhere on this page, we reprint an editorial by Robert 
Hotz, editor of authoritative Aviation Week magazine, 
which questions the wisdom of keeping secret from the 
American people the facts about the development of Rus- 
sian missiles, satellites, etc. 


We urge evervone to read it. We believe that the 
policy of keeping secret the dangers that threaten America 


can m the long run be suicidal 

All of us who write for the public prints have at times 
come into conflict with the brassbound brains of certain 
not-uncommon types of military idiots. 

At the beginning of the B-29 program here during World 
War II, the word was “hush-hush.” About a third of 
the adults in Wichita were helping to build the machines 
The little children watched them as they flew over the city 
and cried, “Look at the B-29s.”. Presently the bombers 
were Clobbering the enemy. And at long last the military 
released for publication the information that anybedy could 
find out. Such excusable under the 
stresses of war. The censorship did not, however, serve any 
purpose except to gratify the vanity of the censor 
is something suicidal about 

It is dangerous for two reasons 


foolishness may be 


In peacetime there such 
unreasonable censorship 
1. When secrecy concerns progress of the enemy, lack of 
knowledge on the part of Americans and their congressmen 
can create a fool’s paradise. Americans have a nght to know 
the seriousness of the dangers that threaten them 
When secrecy involves our own progress, lawmakers, 
scientists and the general public have no sources of informa 
tion. Thev do not know whether the country is defended 
well or badly. Thev have no way of deciding whether more 
or less monev should be devoted to defense, And scientists 
are often unable to obtain the results of previous research 
There are, of course, facts which must be stamped “Top 
Secret.” Nobody has any quarrel with the concept of truc 
military securitv. The danger lies in the fact that certain 
types of arrogant military men do not seem to realize that 
they are accountable to the American people and that they 
depend on the American people for co-operation. 


An Insult to American People 


The Milwaukee Journal 


Certain comments of the Secretary of State in his latest 
news conference should not go unnoticed or unchallenged 
They are an insult to the American people 

Dulles said that the Russian satellite is a useful thing if 
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it arouses “the whole country” to the importance of the 
nation’s missile program. He indicated that the Adminis 
tration had realized all along the importance of missiles and 
the degree of Russian advances in the field, but that Con 
gress and the people were gencrally not awake to the prob 
lem 

There is, of course, growing doubt that the Eisenhower 
\dministration did realize the importance of missiles and 
the fact that the Russians were moving ahead. But of this, 
more in the future 

Now we would like to make the point that if the Amer 
ican people were not awake to missile problems the blame 
rests primarily with two men. One is Dwight Eisenhower. 
Ihe other is John Foster Dulles. 


When has cither advised the people as to the importance 


of the missile program? When has cither warned that the 
missile program was lagging or that they needed more money 
to spur it? When has either tried to stir public concern by 
pointing out the Russian advance? 

It is the terribly tragic truth that Eisenhower and Dulles, 
by and large, have sought to lull the American people, con 


vince them that evervthing was under control, and assur 
them that the United States had the best of foreign policies 
defense programs, weapons and leadership 

lor five years, the American people have been fed litth 
but bland assurances, pollyanna optimism, pious platituck 
and double talk superrefined by smooth public relation 
experts. Americans, along with the people of the world 
have been told over and over and over again of this coun 
try’s moral virtue, political nghtousness, economic and 
cultural superiority, scientihe and military genius and im 
comparable right to world leadership 

So is it any wonder that American people have been com 
placent? Is it any wonder they are shocked when they learn 
that the so-called “backward Russians” have overtaken them 


im a major scientific development? Is it any wonder that 
iti 


there is mounting criticism ind questioning because 
not an American satellite coursing over our heads? 

And how shockingly ironical that, at such a time, Secre 
tary Dulles, of all people, should try to convey the impr 
sion that it is “the people” who are to blame for the 
situation in which the nation now finds itself! 


Hawk Displayed on Loader 


Tracking and guidance radar (left) and motor driven missile loader (right) for Army's Hawk missile. Designed for use against low flying 
aircraft, Hawk will supplement Nike ground-to-air missiles in this country and will also be used to defend tactical unity in the field 


Hawk reportedly uses Doppler radar techniques to discriminate target from ground clutter and for semi-active terminal guidance 


uncooled lead sulphide detector which 


Sputnik Is Radiating 
Strong Infrared Signal 


Cambridge, Mass.—Discovery that 
the Soviet earth satellite is radiating a 
relatively strong infrared “signal” is ex 
pected to focus military interest on in 
frared as a useful means for detecting 
intercontinental ballistic missiles for 
ICBM defense. Reason for Sputnik’s 
strong infrared radiation is not fully 
understood. 

Relatively crude infrared radiometry 
equipment, hastily apphed to the task, 
has successfully detected the Russian 
satellite on a number of passes over 
the Boston area during the last sev 
cral weeks. Simultaneous visual sight 
ings confirm that the source of in 
frared radiation was the satellite 

Infrared sightings of Sputnik were 
made by Myron Block, head of Block 
Associates, an infrared consultant to 
Massachusetts Institute of Technology's 
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Naval Supersonic Laboratory and to Ai 
Force Cambridge Center. Several com 
panies, including Baird Associates 
Barnes Engineering and General Elec 
tric, reportedly are following Block's 
discovery and establishing detector 

Initially, Sputnik’s strong infrared 
radiation was attributed to reflection of 
infrared radiation from the sun and/or 
due to solar heating of the satellite shell 
However, Sputnik continues to put out 
infrared radiation at night long after it 
shell presumably should have cooled 
and when there is no obvious source of 
solar energy. Radiation intensity is 
higher than expected from any or all 
known sources, prompting some scien 
tists to suspect a heretofore unknown 
phenomenon, Block told Aviation 
W eek 

Clue to the source of Sputnib 
radiation may come soon when Block 
and others, begin to make spectral 
analysis of the received radiation 
Radiometer used by Block employs an 


is sensitive only at shorter wavelength 
out to about three micron Use of 
wick range bolometer ty pe detector will 
permit more complete spectral analys: 

Radiometer used in Block ighting 
has a field of view of ipproximatel 26 
deg. x 2 deg. with the long-side set 
it nght angles to Sputnik’: predicted 
flight path As satellite passes through 
the short-side for a brief interval, it 
infrared radiation is recorded on an 
oscillogr iph imultancously with a tine 
ignal from National Bureau of Stand 
ards radio station WW 

Infrared itellite ightings are not 
possible, with ex: ting equipment, when 
sky is overcast Ihe mability of in 
frared to penctrate heavy overcast | 
generally viewed as a serious handicap 
for carly warning ws compared to 
radar. However, for ICBM defense, in 
frared detection equipment could be 
installed in an airborne vehicle designed 
to operate at high altitudes 
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Sputnik May Spur Overall Defense Probe 


By Katherine Johnsen 


Washington—Sovict carth satellite 
probably will lead to congressional ac 
tion far beyond the limits of prodding 
the satellite and missile programs. ‘There 
were these developments 
Sen. Lyndon (D.-Tex.), Sen 
ate majority leader and chairman of the 
Preparedness Subcommittee, expected 
to take the lead in evaluating the whys 
and wherefores of the Soviet triumph, 
declared “it may be that our whole de 
fonse structure needs a thorough over 
haul from top to bottom.” 
® Rep. George Mahon (D.-Tex.), chair 
man of the House Appropriations Sub 
committee on the Armed Services, 
expanded plans for a recess survey in 
the field of the missile program. The 
tibcommuttee will start its closed-door 


sessions in Los Angeles with Maj. Gen. 
Bernard A. Schriever, commander of 
USAF’s Air Research and Development 
Command's Ballistic Missile Division, 
and William M. Holaday, special 
guided missile adviser to the Secretary 
of Detens« 

@ Sen. Estes Kefauver (D.-Tenn.), sec- 
ond ranking member of the Prepared 
ness Subcommittee, called for a civilian 
cabinet-level secretary to oversee all 
scientific research and development. 
This is a recommenation that also has 
been made by Sen. Mike Mansfield 
(D.-Mont.), Senate majority whip (AW 
Oct. 28, p. 29). 


‘Sufficient Stature’ 


In line with the widespread congres- 
cabinet-level secretary to oversee all 
Kefauver commented: ““The Navy and 


Vanguard T'V.2 test vehicle is fired at Cape Canaveral, Fla,, to test the General Electric 
first stage engine for the satellite project (AW Oct. 28, p. 25). Vehicle reached 109-mi. 
altitude and speed of 4,250 mph. during 140 sec. flight. 
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Air Force are vying for the top respon- 
sibility. Over these, the Secretary of 
Defense has been the supreme author 
ity, but this program (missile and satel 
lite) is not his principal responsibility 
and he is not chosen for his knowledg¢ 
ot, or interest in, basic research. 

“Furthermore, the program is not 
purely military in nature and both the 
Air Force and the Navy are principally 
interested in military developments. 

“Therefore . . . one of the first things 
we should do to get our program off 
the ground is place within the govern 
ment a man of sufficient stature and po 
sition to command respect ‘e 

After West Coast conferences with 
guided missile contractors, Mahon’s sub 
committee has scheduled closed-door 
sessions with Secretary of Defense Neil 
H. McElroy and Deputy Defense Secr 
tary Donald A. Quarles in Washington 
for Nov. 20 and 21. 

The group will then proceed to the 
Redstone Arsenal. 

Over the past year, Mahon has been 
in the forefront in the increasing con 
gressional clamor for less competition 
and less dollar “‘waste” in the missile 
program (AW May 20, p. 30). 


What Johnson Wants 


Sen. Johnson reported the four 
questions he has directed the staff of 
his Preparedness Subcommittee — to 
answer as the basis for public congres 
sional hearings. They show the line the 
Senate inquiry will take 
@ “Could we have matched the Sovict 
achievement?” 

e “Would it have been worthwhile to 
match the Soviet achievement?” 

e “Does the Soviet satellite indicate 
that this country has slipped behind in 
the development of its defenses?” 

e “If so, what do we have to do to catch 
up?” 

The comments of Sen, Johnson—in 
dicative of the general congressional 
sentiment against increased defense ex 
penditures—are 

“The mere fact that the Soviets can 
put a satellite into the sky does not 
alter the world balance of power. But it 
does mean that they are im a position 
to alter the balance of power. And they 
will do it if we remain where we are. 
The satellite may be little more than a 
scientific toy. But a nation that can 
produce such a toy can produce any- 
thing else that is conceivable. We must 
assume that the Sovict Union can pro 
duce any bomb, any rocket, any 
weapon that we can produce. It is only 
a question of time and even that ma‘ 
not be much of a question 

“There is no point in spending more 
money unless we first know that the 
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money already spent has been used 
wisely. And there are certainly ample 
grounds — for suspecting that some 
erious errors have been made.” 

The missile programs, Johnson con 
tinued, “have been the subject of con- 
tant bickering among the three services 
It has meant inter-agency battles fought 
with all the fierce intensity—although 
not the bloodshed—of war itself 

‘It may be true that this country was 
in no race to produce the satellite 
But certainly the armed services were 


cngaged im a race with cach other to 


control the guided missile. And we 
cannot afford many more races like 
that... 

“The independence that was ac- 


corded the three branches was not in- 
tended to be an invitation to waste 
motion. And waste motion is the one 
consistent theme that 
through the missile program 

Without passing judgment on the 
charges and counter-charges among the 
services on missiles, Johnson concluded 

‘It is clear that the people working 
introductions to 


seems to run 


on missiles needed 
each other 

“We will be able to solve the prob 
lems of the satellite and the missile 
only if earnest men work together with 
cooperation as the watchword. And this 
represents the most important defense 
issue that will be before Congress in the 
months that lic ahead. We will have to 
find wavs and means of bringing som« 
unity into our weapons development 
program. We cannot permit this glaring 
gap to continue.” 


Air Force May Split 
Production of WS-110 


Washington—Air Force contract in 
WS-1L10A chemical bomber competition 
between Bocing Airplane Co. and 
North American Aviation Inc. may be 
divided between the two companies 
Air Force feels it shouldn't award the 
complete job to the winner on the 
theory that this would glut the winner, 
starve the loser 

Under this theory, the winner would 
have management responsibility for the 
‘capon system along with the bulk of 
the project, while the loser would get 
» good part of the detail design and 
production, 

Another troublesome factor bother 
ing high Air Force officials is the ques 
tion of the number of WS-110 bombers 
that could be put into production, since 
the cost of providing for high flight 
temperatures, advanced equipment and 
the burden of new manufacturing tech 
niques involve d price many timecea 
that of Boeing's B-52 

Both North American and Boeing 
\VS-110 designs contain a considerable 
umount of high-temperature sandwich 
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Another Thor Fired Successfully 


Air Force Thor leaves launching pad at Patrick AFB, Fla., in its third successful firing 
Firing of the Douglas intermediate range missile came amid a flurry of missile launchings 


at the Florida test site (AW Oct. 25, p. 25) 


construction—North American featuring 
stainless stecl] honeycomb panels; Box 
ing titanium alloy sandwich 


Cost of this construction vers 


rus 


Pied Piper Propulsion 

Lockheed Pied Piper advanced recon- 
naissance system satellite (AW Oct. 14, 
p. 26) is scheduled to use a Convair 
Atlas intercontinental ballistic 
minus warhead, as the initial boost stage 
in the push to orbiting altitude 

Atlas, with its liquid propellant rocket 
powerplant—in effect, a two-stage arrange 
ment of two boosters plus sustainer with 
all barrels firing from instant of lightoff 
on pad—will be teamed with a final stage 
rocket enclosing in the nose the instru 
mented satellite package carrying a tek 
radar or 


missile, 


vision camera, optical system 
infrared sensor. 


Firing of satellite into space would 
not necessarily have to await a com 
pletely operational Atlas which, in 


normal development, would be exhaus 
tively tested and dependent on complex 


system of ground supporting equipment. 


high. On Convair's B-58, there ar 
252 stainless stecl honeycomb panel 


totaling 1,082 q ft. Cost of this con 


struction, mstalled, runs between $200 
und $600 per sq. ft depending upon 
the panel configuration, mserts, attach 
ments, ctc, Quantity of sandwich con 
struction m WS-110) designs un 
doubtedly is considerably greater than 


the B-55 Approximately millon 
has been spent on development of 
stainless steel honeycomb panels, in 
cluding production installations, for the 
B-55 

Benefits of this experience could 


WS-110 but 


madwich de 
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mount of 


he translated 
considerable 
velopment work would still be mvolved 

verde care of the 
potential high-temperature growth fa 
idding to costs of 
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growth factor may never be achieved 
ind should be minimized wherever po 
ible to fit operating conditions which 
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Kaman Unveils HU2K-1 Utility Helicopter 


Kaman Aircraft Corp. exhibits a full-scale mockup of its first single-rotor configuration, the HU2K-1, at the company’s plant in Bloom. 
field, Conn. The helicopter design was selected by the Navy Bureau of Aeronautics in a competition for a utility helicopter (AW 
Jan. 28, p. 23). The HU2K-1 will be powered by a General Electric 158 gas turbine. Vertol’s HUP-4, a tandem helicopter pow- 
ered by the Wright R-1300 engine, was entered as were entries by Bell and Hiller. 


Polaris Begins Underwater Tests 


Washington—Preliminary underwater 
tests of Navy's Polaris fleet ballistic 
missile are being conducted to deter 
mine the influence of currents and other 
physical phenomena affecting launch 
ing conditions from submarine or ship 
board. Funding for the Polaris was 
recently tripled (AW Oct. 28, p 30), 
and Navy hopes to fire a reasonably 
complete configuration within — two 
years 

Polaris will be about 47 ft. long. It 
will an Aerojet-General solid 
propellant rocket 25 to 30 ft. long, 
somewhere between 34 and 44 ft. in 
diameter and weighing approximately 


enclose 


20,000 Ib. Rocket burning time will be 
about 35 sec. Thrust will be about 
130,000 Ib. 

lor underwater launching, a nuclear- 
powered submarine undoubtedly would 
be used. Absence of fuel tanks found 
in conventional submarines would per 
mit stowage of at least a pair of the 
47-ft.long missiles. Launching pro 
cedure conceivably might involve a 
“torpedo pattern” launching, followed 
by a guided trajectory out of the water 
or an angled trajectory directly from the 
vessel, 

Acceleration of the Polaris program 
at Lockheed Missile Systems Division's 


the U.S.S.R. and Great Britain.” 


Soviets Scorn Farnborough 

Moscow—Russian observers were not greatly impressed by the aircraft and missiles 
displayed at England's Society of British Aircraft Constructors display in September 
(AW Sept. 9, p. 26), according to the official U.S.S.R. Defense Ministry newspaper 
Red Star. In a report on the show, the Soviet publication declared: 

“Overall, the Farnborough exhibit demonstrated that British industry has the 
potential to manufacture modem types of aviation equipment and can, under cer 
tain conditions, be a base for supplying this equipment to other capitalist countries. 

“The show also indicated that the British aviation industry still lags in solving 
many technical problems and needs to establish business contacts with other nations.” 

The “other nations” obviously refers to countries in the Soviet bloc. 

Red Star complained that a Russian delegation was not formally invited to 
Farnborough this year, although it had been in 1956. It said: “Barred from visiting 
the exhibit during the first four days, our engineers were only allowed to attend when 
it was thrown open to the general public. This situation demonstrates that the 
leaders of the British aviation industry are unwilling to improve the business contacts 
established last year through the exchange of aviation specialist delegations between 


Sunnyvale and Palo Alto, Calif., plants 
is scheduled to boost current employ 
ment figure of about 6,000 to 10,000 
by end of 1958. In addition to Polaris, 
the division has about 15 other missile 
projects, some sponsored by military 
and others, research and development 
projects, by Lockheed. 


French May License 
English Thunderbird 


Paris—Production 
rance of the English Electric Thunder 


under license in 
bird antiaircraft missile currently is 
under study by the French Air Ministry 

Interest being shown by the French 
in the British missile, together with 
confirmed reports of recent French re 
quest for information on American 
intermediate range strategic missiles, 
reflects growing French fear that their 
nation is falling behind in missile de 
velopment. 

Thunderbird is in production for the 
British Army and Royal Air Force. ‘The 
rocket powered missile is boosted off a 
launching device by eight boosters im 
four pairs. Thunderbird missile pre 
sumably would replace the French 
ground-air missile Parca on which the 
French reportedly have spent $28 mil 
hon. 

If the French Air Ministry decides to 
place an order for the Thunderbird, the 
missile would be built in France by 
Sud Aviation. ‘Talks between this 
French company and English Electric 
already are in progress and a special 
mission from Sud is slated to go to 
England later this month. 
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Peace is his profession 


For more than a decade the officers and airmen of the United States Air Force 
Strategic Air Command have waged peace with all the vigor and resolution 

the military once gave only to war. The survival of our civilization in which freedom 
of religion, education, art, science and government flourishes, depends today upon 
the men who are practicing peace as a full-time profession. In this restless world 
these professional men are actively dedicated to our way of life! 
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FROM AM ORIGINAL PAINTING FOR CECO BY A T HANOVILLE 


Contributing to superb performance .. . Convair's 

F-102A Delta Dagger is powered by a Pratt & Whitney Aircraft 
J-57 turbojet with afterburner fuel control engineered 

and built by Chandler-Evans. 


Products, too, are “known by the company they keep”, y 
and CECO is proud to be airborne with many of the latest 
and finest military and commercial aircraft. 


CHANDLER-EVANS + WEST HARTFORD 1, CONNECTICUT 


Write to Dept. 6A for an informative folder on CECO’s new SMALL 
ENGINE FUEL CONTROLS, or for folders on: AFTERBURNER FUEL 
CONTROLS; AIRCRAFT PUMPS; UNITIZED FURL CONTROL SYSTEMS, 


SYSTEMS CONTROLS 


a 
ik, 


AIR TRANSPORT 


Defense Attacks CAB Airspace Program 


Legality of plan to delegate airspace authority to 
CAA challenged; ‘over-hasty’ action is charged. 


By L. L. Doty 


Washington—Defense Department 
attack on a Civil Acronautics Board 
proposal to resolve the bitter conflict 
between military and civil aviation over 
the allocation of airspace has thrown 
the controversial issue into a deadlock 

In a sharp criticism of the Board's 
plan to delegate authority to the Civil 
Acronautics Administrator to assign aut 
space (AW Aug. 5, p. 38), the Defense 
Department challenged the legal nght 
of both the CAB and CAA to control 
airspace allocation. It also questioned 
the existence of any immediate crisis 
in the use of airspace that would justify 
an “‘over-hastv”’ action 

Defense stood alone in its opposition 
te the plan in formal comments filed 
with the CAB. All other aviation seg 
ments were either warm or highly en 
thusiastic in their support of the Board 
proposal which, in effect, would em 
power the CAA administrator to desig- 
nate restricted areas and revoke or 
modify present restricted areas when a 
“hazard to aircraft in flight exists.”’ 


Defense Charges 

Here are the military's charges against 
the plan 
¢ Proposal would disrupt normal pro 
cesses of government for handling the 
airspace allocation problem and “would 
substitute a completely unacceptable 
alternative.” 
¢ Proposed ruling would drastically de 
part from long-recognized principle that 
military aircraft must have authority to 
deviate from air trafhe rules when it 
has been determined that non-comphi 
ance is required in the interest of na 
tional defense and advance notice 1s 
given to the administrator 
eCAB and CAA are without legal 
authority to adopt the proposals becaus¢ 
they “lack statutory authorization from 
Congress” and because the action would 
“encroach on the well-recognized re 
sponsibility of the President under the 
Constitution.” Defense argued that the 
plan was not in accord with the wishes 
of the President expressed in the 1946 
executive order which established the 
Air Coordinating Committee. It charged 
that the CAB proposal was planned 
without “adequate consulation with 
Congress.” 
© Proposed ruling is not in the public 
interest since it would place “important 
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military decisions in the hands of 
agencies without special competence” 
in military problems 

The issue first came to a head on 
July 30 when the Civil Aeronautics 
Board distributed a proposed rule-mak 
ing that would revoke the nights of the 
military services to declare large areas 
of airspace off limits to non-military aur 
craft, except in the case of enemy attack 
or other threats to the national defense 
Effect of this ruling would be to stp 
the Air Coordinating Committee of its 
power to handle airspace differences 


Public Meeting Planned 


Because of the violent protests by 
Defense and because it was feared the 
issues would become bogged down in a 
dispute on legal technicalities, — the 
Board will hold a public meeting on the 
subject Wednesday in hopes of return 
ing the discussions to an operational 
level. ‘The Board: feels the deadlock 
can be broken once technical difficul 
tics are ironed out 

Civil Acronautics Board still stands 
firm in its opinion that its statutory au 
thority to control airspace rests in Tithe 
VI of the Civil Acronautics Act of 1935 
which empowers the Board to promote 
safety of flight in air commerce by pre 
scribing rules and regulations govern 
ing flights, navigation, protection and 
identification of aircraft. ‘Title 1 of the 
Act makes no distinction between mili 
tary and civil aircraft in the definition 
of “air commerce.” 

A spokesman for the Board told 
Aviation Week that this authority is 
cxpressed in present Civil Air Regula 
tions but has never been drawn upon 
since the Air Coordinating Committec 
has always done a satisfactory job. He 
added, however, that conflicts beyond 
ACC’s capability to handle are now be 
ginning to arise since the overcrowded 
conditions of U.S. airspace preclud 
any further distribution of space for 
airways or restricted areas without som 
give and take 

Earlier, the Board poimted out that 
its proposed amendments to the Civil 
Air Regulations were designed to clarify 
the “intent of the Board in providing 
for deviation from the air traffic rules by 
aircraft of the armed forces.” It said 
the provision was originally intended to 
relieve military aircraft from comph 
ance with the rules in performing cer 
tain missions and to allow complete 


freedom of action in the defense of the 
U.S. It added, however 

“It was never intended that this sec 
tion would be used to justify non 
compliance with air trafhe rules m such 
operations as continuimg tramuing activi 
tics 

The Board has emphasized that the 
problem of diminishing airspace has be 
come so “acute” individual users can 
no longer be accommodated. It said 
that in the past seven years, cwil an 
wav mileage has doubled and the num 
ber of airspace reservations for military 
purposes has mecreased more than 50% 

lo dramatize the effect of restricted 
areas on the planning of high-altitud 
airways, the Civil Aeronautics Admin 
tration carly this fall prepared a chart 
through the Coast and Geodetic Survey 
illustrating the wide sections of airspace 
under military control. The chart de 
tailed an overlapping of many restricted 
areas and the devious routing of airway 
icquired to avoid those areas 

defense Department countered that 
a large percentage of the airspace shown 
on the chart is “uncontrolled airspace 
and is open to and actually used by all 
aviation including civil carriers.” It 
added that it had no desire to de 
emphasize the problem and com 
mended the CAA for attempting to 
present the situation in visual form 

Admitting that U.S. airspace is over 
crowded, the Defense Department said 
facts do not call for “over-hasty” action 
It declared that the “problem is not 
on us” at the present time and called 
for an orderl review of the 
changes that would be involved in mah 


ing permanent organizational chang 


Precipitate Action 

It cited the Curtis plan for aviation 
facilities (AW April 4) p 40) as hay 
ing found a settlement t the airspace 
controversy and added that satisfactor 
progress wa beng made until the Board 
and the administration took “precipitate 
action with which we are concerned 

Under the proposals of edward Cur 
tis, former presidential aide for aviation 
facilitue bederal Aviation Agen 
would embrace all activities now under 
taken by present agenci except eco 
nomic regulatory powers of the Board 
Since it will be at least three vears be 
fore the new agency 1s formed, the Au 
Transport Assn. has argued that the 
Curtis proposals fail to solve the im 
mediate airspace conflicts that alread: 
irc threatening to retard aulne transi 
tion to jets (AW July 15, p. 38). 

The Defense Department its crit 
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Britannia 312 Returns to New York 


Britannia lays over at New York International Airport after return from Miami where plane had landed on two engines following com- 
pressor trouble encountered in turbulent conditions en route (AW Oct. 7, p. 39). The British Overseas Airways Corp. 312 model of 
the Bristol turboprop is scheduled for further proving flights before entering BOAC service. Its four replacement engines incorporate 
compressor blade modification. Bristol reports in London that premanent solution to earlier icing difficulty with Proteus engine has been 
ground tested successfully, involves bleeding off air from engine’s compressor and feeding it into air intake duct bend. Technique is 
designed to prevent ice building up at critical point in duct. Leading edges of fin and stabilizer were under repair. De-icing system, involv- 
ing a sprayed-on electrical conductor had shorted. 


ism of the Board’s proposed ruling, 
praised the Air Coordinating Commit 
tee for the work it had done in re 
solving airspace differences and added 
that during the period from Jan. 1, 
1956 to Aug. 31, 1957, only four cases 
did not reach unanimous agreement 
within the Airspace Panel out of 5,642 
cases handled. It charged that military 
members of the Panel were agreed that 
any delays incurred in the settling of 
airspace conflicts were due to lack of 
CAA coordination with users. 

The military group said the existing 
mechanism of the Air Coordinating 
Committee can be geared to cope suc 
cessfully with the airspace problem and 
added bluntly that giving the job to 
the Civil Acronautics Administration 
is no. solution 

On the legal question, the Defense 
Department argued that there is no lan 
guage in the Civil Aeronautics Act of 
1938 that in any way attributes to the 
Board specific authority to establish 
airspace reservations or restricted areas 

It called attention to the Air Com 
merce Act of 1926 which authorizes 
the President to issue an executive or 
der for the “setting apart and the pro 
tection of airspace reservations in the 
United States for national defense or 
other governmental purposes.” 

The Department concluded that any 
authority the Board derives from the 
Act is derived by “unplication” and is 
“conceptually” different from the au 
thority of the President. It added 

“If Congress had given the CAB 
statutory authority to make a final de 
termination as to national defense au 


space requirements and to allocate ai 
space to mect those requirements, 
without giving the President a decisive 
voice in the matter, there would be a 
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grave question as to the constitution- 
ality of such a statute on grounds of 
interference with his responsibilities as 
Commander in Chief.” 

The Defense Department said there 
was no doubt as to Congress’ intent 
to give the President powers to estab- 
lish airspace reservations and warned 
that since the President had usually 
left airspace problems to government 
clements, the Board would be “unwise 
to put the conflict of its authority and 
that of the President to test.” 


IATA Members Agree 
On New Rate Pattern 


International Air ‘Transport Associa- 
tion members agreed during their 
trafhe conferences last month in Miami 
on a new rate pattern involving in- 
creases in fares on some routes and a 
hike of about 5% in cargo rates on a 
number of routes 

Shelved until a Nov. 19 meeting 
scheduled in Paris was further discus 
sion of the stalemated issue of how 
the new low-fare transatlantic rate is 
to be worked out next vear 

Most of the fare increases were in 
first class trafic. Changes are: 

@¢Some minor adjustments to fares 
within and between the Americas. New 
tourist and excursion fares are to be in- 
troduced, chiefly a discount for eight 
or more persons traveling together. 

e First class fares between Central 
America and Europe to go up $20, 
tourist fares to remain unchanged. 

e@ Increase of 3% in first class and 
tourist fares between South America 
and Europe. Introduction of emigrant 
fares from some European countnes on 
the route 


¢ Individual increases up to 5% im 
Europe, Middle East and Africa region 
Continuation of present promotional 
excursion program and addition of 
some new items. 

¢ Little or no change in fares between 
Europe and India. ‘Tourist increases 
of 4-5% and first class increases of 
6-7% between Europe and the Far 
East and Australia. No increase in 
direct Europe-Australia fare. 

@ Some increases mostly first class, in 
Asia, Australia and Pacific region 

@ No change in fare on North Pacific 
and mid-Pacific routes. A 5% increase 
in first class fares on South Pacific 
route. 

@No change in round the world or 
polar route fares. 

Caribbean carriers voted to add new 
tourist services within their area, but 
failed to agree on fare levels over most 
sectors in the region. Current resolu- 
tions expire next March 31. 

If the governments involved approve 
the new fares adopted by the confer 
ence, they will become effective next 
April 1. The new cargo rates will go 
into effect next February 

Conference members also agreed to 
fight their no-show problem by experi 
menting with ticketing time limits and 
reconfirmation procedures. These will 
apply to passengers booking space on 
international flights out of Canada, 
Cuba, Mexico and the U.S., and on 
return trips from gateway points in 
Europe. Regulation is to become effec 
tive March 1. 

New heads of the three IATA traffic 
conference areas for the next year are 
W. Gordon Wood, Trans-Canada Air 
Lines; Philip Lawton, British European 
Airways and Roberto Lim, Philippine 
Air Lines. 
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Equipment Pitfalls Detailed by Financiers 


Washington—Domestic airlines may 
fail to meet their commitments for new 
cquipment unless they are permitted 
to improve their earning power, leading 
New York financial experts warned the 
Civil Aeronautics Board last week 

Ihe financiers said there is a limited 
amount of investable funds available 
and this money is going into industries 
and companies which have the best 
credit strength 

The financial problem of the nation’s 
domestic airlines was outlined in_ the 
written testimony of investors and eco 
nomic experts submitted as exhibits in 
the General Passenger Fare Investiga 
tion by the Air Transport Assn. Gener 
ally, all agreed that a moderate increase 
in fares will help restore needed earn 
ing power and financial confidence in 
the industry. The major financial prob 
lem facing the airlines today is how to 
finance the jet and turboprop aircraft 
which airlines must buy between now 
and 1961 in order to remain competi 
tive, according to ‘IT. Carl Wedel, vice 
president of the transportation depart 
ment of the First National City Bank 
of New York. He estimated the overall 
cost to the major trunk airlines for the 
aircraft now on order at more than $2 
billion in addition to the money re- 
quired for ground facilities. 


Sources for Finance 


Airlines can obtain the large sum of 
money necessary from only the follow 
img sources, he said 
¢ Internal cash generation—which is the 
sum of retained cammings—1.c., net m 
come less cash dividends—plus depreci 
ation 
© Cash proceeds from sale of excess or 
obsolete equipment 
Outside financing—borrowed mone 
or the sale for cash of equity securities 

Wedel said the amount of money 
obtainable from the sale of surplus 
cquipment is an imponderable since no 
one can predict the future selling price 
of current equipment. Therefore, he 
added, the airlines should base their 
financial programs on internal cash gen 
cration and outside financing 

“The airline industry is a part of our 
free enterprise and economy and must, 
therefore, compete in the capital mar 
kets of the nation for this outside fi 
nancing with all other industries in 
that economy,” Wedel said. “The ai 
line industry must come into this cap 
ital market with credit strength at least 
equal to that of other industries if it is 
successfully to obtain the outside finan 
ing it requires on satisfactory terms.” 

He said the measure of credit strength 
most widely used by lenders of money 
is what is known as the debt-cquity 
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ratio. This is the relationship between 
the amount of borrowed money and the 
owner's money, commonly known as 
equity capital, in the business, He 
added 

“Even the stable electric utility in 
dustry, which does not face the competi 
tive problems hanging over the airlines’ 
immediate future, has today a composite 
debt-equity ratio very close to one to 
one. It is our opinion that the imvest 
ment community will not be willing to 
provide debt money to airlines on any 
much more liberal basis.’ 

Wedel pointed out that at the end 
of 1956, the total book net worth of the 
major U.S. domestic trunk airlines was 
$563 million. Simple arithmetic, he 
said, shows that, if the entire $1.5 bil 
lion of outside financing required by 
the airlines through 1960 were in the 
form of debt, a debt-equity ratio of 
close to three to one would result 


Financing ‘Conditional’ 


He said financing already arranged 
by the industry is conditional. “By 
this,”’ he added, “I mean that the ability 
of an airline to actually borrow. the 
monev available to it under its credit 
agreement depends upon its meeting 
the required debt-equity ratio test, and 
in my opinion, no airline today has 
sufficient equity to meet this test for 
the full amount of its commitments 
from banks and insurance companies 

‘Therefore, the belief that many air 
lines have already successfully arranged 
for the money they will need to pay for 
their jet airplanes is fallacious since 
they have only arranged for it if they 
acquire during the years of 1955 through 
1960 substantial additional equity cap 
ital 

“Today, primarily as a result of the 
sharply declining carnings of the im 
dustry, the market price of virtually all 


airline common stocks is well below 
their book value. In view of the airline 
mdustry vital need for additional 


equity to maintain its financial health 
this fact is of grave concern to a com 
mercial bank committed to lend sub 
stantial sums to that mdustry. I am 
convinced, however, that the problem 
can, in the final analysis, be solved onh 
by permitting the airlines to increase 
substantially their earning power as soon 
a po ible.”’ 

Similar opinions were expressed by 
Albert Hl. Gordon, senior partner of 
Kidder, Peabody & Co., one of the 
largest underwriters and distributors of 
investment securitics in the United 
States 

Gordon said the imvestor views the 
air transport industry as one in which 
there has been no comparable growth 


in net carnings, although total oper 
ating revenucs have grown impressively 
On the contrary, he added, 1957 net 
carmings in the face of expanding busi 
ness activity will be substantially below 
those for 1956. Dividend payments, 
which for most airlines have never been 
ubstantial, are being curtailed to con 
serve ¢ ish at added 

Increased inter-line competition 
higher costs and the apparent ceiling 
on passenger fares presage lower net 
carmmgs, even if there is no general 
business recession. To add further com 
pli itions, the industry is entering a 
penod of acquiring major new equip 
ment, the introduction of which may 
at least temporarily, have an advers« 
cftect on net carnings 

He said it is obvious there is a flight 
of capital from the airlines. The com 
mon stock of the 12 trunk lines, Gor 
don pointed out, are now selling at 
64% of their book values as contrasted 
with airline stocks that were trading at 
122% of their book values in 195¢ 
128% im 1953 and 324% im 194 
Even in the dark days of the industry 

1947—thev were selling at 155% of 
their asset values, he said 


Earnings Decline 


When leading imsurance compan 
durnng the last three vears agreed to 
loan substantial sums to several large 
urlines on a long term basis for pur 
chase of new equipment Gordon said 
the carnings outlook was bright and 
the loan: ippeared to be well secured 

He added, however, that it is doubt 
ful that the msurance companies would 
have made the arrangements had the 
realized that the net carnimgs trend 
would shortly turn downward and that 
the sale of equil ecurities would be 
come increasingly difficult 

“IT believe he said “a more con 
structive regulatory climate toward the 
airlines is a must if the madustry is to 
begin to attract the capital it requir 
In this connection, a fare increase for 
the airlines is clearly indicated 


The fare tructure must begin to 
match the merea operating cost 
if the queeze on profit margins i to 
be orrected NMorcover it travel 
growth will not suffer as the publi 
ippear to be viling and able to «a 
cept a moderate increase in the price of 
its tickets as it knows that the cost of 
evervthing it buvs has gone up sharph 


Also included in ATA’s exhibits wa 
the written testimony of Perey § 
Young, Jr., investment manager of the 
bond department Prudential Insurance 
Company of America, one of the major 
investors in long-term airline securiti 


“A healthy industry.” Young said 
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should retain some portion of its carn- 
ings for growth and im our more recent 
loan have insisted on 
a retention of a percentage of earnings 
for this purpose. Ability to sell equity 
type ecurit is another test of a 
healthy company or industry, and one 
of the factors which induced the Pru 
dential to lend to certain airlines was 
their proven ability to raise additional 


agreements, we 


equity 

“Tlowever,”” he added, “it is obvious 
from the stock market record of the last 
18 months that equity investors are dis 


turbed by the failure of carning power 
to follow the continued increase in traf- 
fic, to the extent that, at present, the 
climate for raising additional equity is 
not at all favorable. Should the ability 
to raise this equity be lost because of 
investor discouragement, the industry 
would be gravely weakened.” 

Others submitting testimony along 
similar lines include James P. Mitchell, 
Chase Manhattan Bank vice president 
and Frederick F. Robinson, president 
of the National Aviation Corp., an in- 
vestment company 


American Airlines Needs Fare Hike 
To Cover Additional Jet Purchases 


By Glenn Garrison 


New York—American Airlines wants 
to buy 40 additional jets to provide an 
lmost all- turbine 1961, but 
will need a 15% fare increase to handk 
accordmg to C. R 


crv ice by 


the financing 
Smith, president 

hifteen more long-range and 25 
medium jetliners would cost $200 mil 
hon with related ground equipment, 
Smuth said, and the will de 
pend on annual camings of $25 millon 
needs a 


program 


fo accomplish this, the airline 
rate of return of about 12% on its indi 
tment in 1959. Por addi 
security American's 


ited ive 
tional financial 
pel centage ot opel 


operating Costs as 
held to 93% on 


iting revenues must be 


loss after taxes 

American program and 
were described by Smith m= testimony 
filed last week with the Civil Aero 
Board in the passenger fare im 
crease investigation case (AW Oct. 7, 
p. 35) and were amplified by him at a 
here last Monday. 
further large 
mounts of capital, a seller's market im 
dechning auline earnings and 
a downward trend the 
make a fare 
aulines are to 


proble ms 


press conference 
Urgent need — for 
Money 
general 
manda 
their jet 
Smith 


CCONOTHN 
tory if 


we obhgations to the 


mect 
public, 


said, 


Borrowed $135 Million 


The airline already has 
$135 million to finance its previously- 
fleet of 30 long-range 

35 Lockheed Electra 


borrowed 


turbine 
707s and 


ordered 
Bocing 
turboprops 

No decision has been made on which 
jets would be bought for the expanded 
ficet, Smith said, “But | would guess 
that the 15 long range planes will be 
additional Boeings.”” For the medium 
range jets, choice appears to be between 
the Convair 880 and Boeing 717, he 
udded 

With straight jets and turboprops 


40 


serving all but the shortest route seg- 
ments and cities where turbine service 
would be economically or operationally 
impossible, American's remaining 
piston equipment by the end of 196] 
DC-6: 


onl 


would be some 15 


Reasons for Increase 


By then the public, exposed to jet 
main route segments and 
turboprop service on even short local 
service carrier hops, will regard piston 
equipment as obsolete, in Smith's view. 
American’s present turbine orders will 
not be able to satisfy the public demand, 
he pointed out, because 

© Total system capacity of 12.7 billion 
scat-miles will be required by American 
by the end of 196] 

@ Segments of 500 mi, or longer will 
9 billion seat-miles of capacity, 
and 6 billion of this will be on 
over 500-mi, segments 

e Bocings now on order will produce 
less than 5 billion annual seat-miles. If 
these jets were used only on segments 
over 800 mi. they would fail to meet 
the requirements for these runs and 
further, would provide no jet service to 
such competitive markets under 800 mi 
is New York-Chicago and New York 
Detroit 

With the fleet now on order, Smith 
said, American could provide straight 
jet service to only 10 cities on its system. 
With the additional jets, such service 
can be extended to a total of 25 cities 
by the end of 1961. 

Full requirements for that time were 
not provided for in initial jet orders, 
Smith said, because the intermediate 
range jet had not been developed when 
the orders were placed American 
planned to use its Electras on inter 
mediate segments, shifting them to 
shorter-haul service later when the 
medium jets became available 

But development of the new planes 
proceeded more rapidly than expected, 
narrowing the time interval between 
the first and second phases of Amer- 


ScTVICcC on 


require 
over 


ican’s equipment modernization pro- 
gram 

The second phase cannot be put into 
effect, however, unless the airline can 
find means to finance it, Smith said. 

“We do not have that money,” he 
told the CAB. “Our total net worth 
at the end of 1956 was only $125 mil 
lion and it will be very little more as 
of the end of 1957. At present fare 
levels, we will suffer a loss in 1958 after 
payment of interest. Our cash flow 
through 1960—again at present fare 
levels, and even without deposits on 
additional equipment orders—would 
bring us to perilously low points. By 
the end of 1959, current liabilities will 
actually exceed current assets, resulting 
in a negative working capital position 

“The tests of our condition all point 
to one obvious conclusion: our financial 
position is poor to put it mildly. How 
are we to find the money necessary to 
provide us with $200 million of new 
aircraft and ground facilities by the end 
of 1961?” 

The ground facilities, Smith estim 
ated at the press conference, would ac 
count for about $25 million of the total 

Regarding financing of the current 
turbine orders, he said $135 million was 
borrowed through two loans, one in 
1955 from Metropolitan Life Insurance 
Co. and another in 1956 divided be 
tween Metropolitan and Prudential 
Life. The loans were made after dc 
termination that it would be impossible 
to raise more than a small portion of 
the money through equity financing 

American's situation at the time of 
the first loan, Smith said, was that its 
debt represented about 20% of its total 
capital, earnings had been relatively 
good for several years, CAB “had not 
disturbed a rate of depreciation 
which was sound,” and the airline 
had a good record of stockholder 
retained carnings. 


Cash Cushions 


Estimated depreciation throw-off 
funds and deferred income tax pay 
ments funds were important cash cush 
ions in allowing for contingencies that 
might require additional funds to com 
plete the initial program, Smith pointed 
out. 

At that time, “conservative 
tions” indicated annual net 
after taxes and interest of $18-20 muil- 
lion through 1960 or 1961, with annual 
retained earnings of about $12 million 

On the basis of American's present 
position, its ratio of debt to total capital 
will stand at over 60% when the insur- 
ance company money has been com 
pletely drawn. Interest charges, which 
m 1956 were $860,000, will be $6,362, 
000 annually in 1960, and when pay 
ments on principal of the loans begin 
in 1967, annual required payment with 
interest will be over $10 million 


assump 
carmmings 
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Air France Borrows in 
U. S. for Jets 


Paris—Air France will get help in 
financing its Boeing 707 jet purchase 
from Boeing Airplane Co. and United 
Aircraft Corp. in addition to the Export 
Import Bank and three New York banks. 
Arrangement marks the first time the 
French state airline, has borrowed money 
in the U.S. for aircraft. 

Carrier ordered 10 long range Boeings 
in 1956 and seven more last March. 
Total cost plus spares amounts to $104.7 
million. The dollar-short French govern- 
ment wasn’t in a position to help out its 
airline, yet Air France had to find the 
money or lose its delivery position for the 
jetliners. 

Air France now plans to pay for the 
17 planes by borrowing $46 million from 
the Export Import Bank and $15 million 
from the private banks, at interest of 
5.5% with the loans to be paid off 
within seven years. Boeing and United 
Aircraft, the engine builder, have agreed 
that Air France may postpone payment 
of $17.5 million due them on delivery of 
aircraft. Air France will put up $26.2 
million to make up the total. 


Loan charges plus interest and fixed 
charges on expanded ground facilities 
such as terminal buildings and mainte 
nance bases will total $16 mithon in 
i960 

carrier's present DC-7 fleet poses 
1 substantial financial risk, Smith said 
If these aircraft were depreciated uni 
tormly over seven years with 10% 
residual, unrecovered costs by the end 
of 1961 would total $30.3 million “‘at 
1 time when thev have become com 
pl telv obsolete.” 

I:ntire segments of the airlines’ exist 
ing fleets and finally their whole piston 
flects “will become suddenly obsolete 
ind will glut the secondhand market in 
a wav which will make the mediocre 
sccondhand market of 1949 seem a 
bonanza,” Smith predicted 

American has adopted a depreciation 
policy which adheres to the seven-year 
life for the earlier DC-7s, but depre 
ciates those DC-7s acquired later on a 
five and a four year basis, Smith said 
I.ven so, according to American's fig 
ures, their total residual value remain 
ing on the airline’s books by the end 
of 1961 will be $11.2 million 

Poor earning position of the airline 
which makes the attraction of capital so 
difficult is due to rising costs and fall 
ing load factors, Smith said. More im 
portant is the load factor situation 
which itself is due to slackening of the 
general economy and to increasing route 
competition 

lrouble with the general economy, 
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Smith told reporters at the conference, 
is something more than a “weekend 
crisis.”’ All business is likely to encoun 
ter a “trying period” for a whik 

Asked if airports at cities American 
will serve with its jets are ready for 
them, Smith said facilities will be “in 
pretty good shape” for the airline's first 
phase jet operation. Runway situation 
generally is better than terminal facili 
ties, he added. For example, Amer 
ican's passenger terminal building at 
New York International Airport may 
not be ready in early 1959 

Regarding noise at Idtewild—where 
the jet is persona non grata at present 
sound levels—Smuith said the manufac 
turers had spent a lot of money on sup 
pressors and had proved that noise could 
be reduced. Question remained, he 
added, as to how much power reduction 
would be entailed in suppressor us 

Smith said he felt sure noise would 
be down to “operable” levels by 1959, 
although he couldn't be sure “operable 
levels means the same thing to Amer 
ican that it does to Port of New York 
Authonty Executive Director Austin 
Tobin 


The Amencan official said that if 
CAB didn't grant the fare increase, the 
airline would probably have to tailor its 


program to what resources it had, But 
he said he thought the Board will be 
reasonabk 

His airline’s program would not ordi 
narily have been disclosed until the 
last possible moment for competitive 
reasons, Smith said. But it was being 
made public because there was no other 
wal of bringing to CAB the fullest real 
ation of Amencan’s financing prob 
lem 


Stanley Gewirtz Resigns 
National Vice Presidency 

Miomi, Fla.—Resignation of Stanley 
Gewirtz as vice president of National 
\irlines was announced last week bn 
G. 'T. Baker, president and board chai 
man 

Gewutz i former vice presi 
dent of Air Transport Assn. and execu 
tive assistant to two chairman of the 
Civil Aeronautics Board, He told Avia 
rion Week his future plans will be 
mnounced at a later dat 


Russia Suggests U.S. Bilateral 


Washington—Sovict Union last weck 
announced that it is ready to negotiate 
a bilateral air agreement with the U.S 
for direct airline service between Russia 
and the U.S 

Gorgi N. Zaroubin, the Sovict am 
bassador made this proposal here dus 
ing negotiations with State Department 
Special Assistant William S. B. Lacy on 
the expansion of exchanges of ideas 
and information between the two coun 
trics. In a prepared statement, Zarou 
bin said 

“The Soviet side is also ready to 
reach agreement in principle on th 
establishment of direct air Communica 
tions between the U.S. S. R. and the 
U.S. A. on the basis of reciprocit 

Indications that Russia would soon 
seck bilateral agreement with the 
U. S. were disclosed in an Aviation 
Week interview in Moscow last yeat 
with Major Gen. Beletsk 
chief for the Soviet-owned airline Acro 
flot, and Col. Victor Danielitiev, chief 
of the carrier's foreign division (AW 
July 9, p. 26 

At that time, Gen. Beletsky told 
Aviation Week that Acroflot would 


competition 


operation 


enter transatlanty 
about two years when cither the ‘Tu 
110 four-jet transport or a large turbo 
prop became available It j po ibl 
that the Zaroubin announcement wa 
timed as a prelude to Russia’s new 
170-passenger long-range turboprop 
Rossiva transport (see p. 34 

In August, 1956, a Pan American 


W orld Airwa' ontingent visited 
Acroflot officials Moscow 1 


ponse to an invitation to discuss Mo 
cow operating nights for PanAm (AW 
Aug 27, Negotiations were 
halted and have not been resumed 


Gen. Beletsky explained during the 
Aviation Week interview that Aero 
flot bilateral poh v i based on rr 
ciprocit ud the Soviet 
expects to fly to any country to which 
it grants trathe mglhit Phe long-range 
program cnvisioned route to North 
America, Western Europe and Asia 


East German Transport 


Medium range jet transport conceived, 
developed and built by Kast Gernans 
will be completed by next May I hie 
transport, reportedly designated — the 
Baade/Bonin B-152, will be made in 
both 40 and 70 seat versions 

The aircraft will cruise at 500 mph 
and have a 1,500 mi. range. It has fou 
jet engines de veloping a total of more 
then 27,000 tb. of thrust. This places 
the Kast German B-152 in roughly the 
same class as the Sud Caravelle The 
B-152 has about the 
capacity with more thrust and a higher 
claimed cruise speed 

Most striking claim made for the 
B-152 by its designers is a take-off run 
of only 2.620 ft. with a full load. Other 
aircraft of similar weight and power need 
in the neighborhood of 4,000 ft 
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Seat in upright position allows you to Seat half-reclined, leg-rest extended, 
dine, or catch up on your work. is perfect for reading, or just resting. 


Seat in full recline provides stretch-out 
comfort for cat naps or sleep. 


Available at no extra cost on all 
TWA-JETSTREAM flizhts in the U.S. 


No other airline in the world offers such luxury at the regular 

First Class fare! Now on all Jetstream flights in this country, 

your ticket entitles you to a giant Siesta Sleeper Seat 

at no extra cost. These generous seats, with long leg rests, 

can be adjusted ‘way back for complete relaxation. There's enough 
space between them to make the First Class Cabin interior 
practically all lounge. They're the perfect complement 

to magnificent Jetstream Ambassador service... hors d'oeuvres, 
cocktails, gourmet meals with wine! 


See for yourself. Next trip, fly Jetstream . . . non-stop coast to coast! 
For reservations, call your travel agent or nearest TWA office today. 


% Jetstream is a service mark owned exclusively by TWA 
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FLY THE FINEST 
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TRANS WORLD AIRLINES 
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Airline Revenue Regulations Denounced 


' By Ford Eastman 


Washington—lederal regulation of 
icvenue in an industry with the eco 
nomic characteristics of U.S. domestic 
iirlines is not in the public interest, 
iccording to a study made by Herbert 
B. Dorau, New York University School 
of Commerce cconomics professor 

Ihe conclusion was drawn from an 
analysis of economic standards applica 
ble to various types of enterprises. The 
analvsis was filed with the Civil Acro 
nautics Board as an exhibit by Eastern 
\ir Lines in the General Passenger Fare 
Investigation 

The exhibit is more of a course in 
business economics than the type argu 
ment usually presented in a CAB rate 
case. In this case, however, several air 
lines are filing testimony on similar 
lines. The analysis explains certain 
characteristics associated with one type 
of business as compared with another 
and why different methods of determin 
ig a fair rate of return must be used 
in order to attract the “all-important in 


vestor.”” 


Dorau’s Conclusions 


On the basis of the comparative an- 
alvsis, Dorau concluded that: 
¢ There is no need for federal regula- 
tion of fares to protect the public 
against exorbitant rates, primarily be 
cause of the leveling effect of competi 
tion between carricrs and between air 
lines and other modes of transporta 
tion 
e So long as fares are regulated and a 
ceiling placed on rates, it is in the pub 
lic interest to determine airlines’ reve 
nue requirements by the “margin of 
return” formula instead of the “rate of 
rcturn”—profit as a percent of total in 
vestment—method now used. 

Dorau said the airline industry itself 
appears to have made the initial move 
in secking economic regulation because 
prior to and at the time of the Civil 
Acronautics Act of 1938, the industry's 
revenues were wholly inadequate. The 
economic provisions of the act, he said, 
were intended almost solely as a means 
of strengthening the airline industry 
through the prevention of destructive 
competition, wasteful duplication of 
service and through subsidization. 

Besides the highly competitive situa 
tion of the airlines, Dorau said there 
are other factors involved which make 
it unnecessary to control fares. They 
are 
¢ Rapid rate of capital turnover, where 
revenues quickly equal total invest 
ment, is one of the characteristics of 
the airline industry and is ordinarily 
accompanied by a small margin of se- 
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turn. Thus, only a slight increase in 
prices, without corresponding increase 
in expenses, produces a substantial per 
cent of increase in the “margin of r 
turn” and a substantial increase in the 
“rate of return.” 

© Although air transportation is an in 
creasingly important clement in the 
nation’s economy, passengers and ship 
pers of freight generally can choose 
other means of transportation. ‘There 
fore, the product is not considered 
highly essential to the public at large 
in terms of the intensity of need, on 
one hand, and the proportion of the 
people for whom the need is intensive 
on the other 


Control of Utilities 


Dorau said desirability of revenue 
regulation of the non-transportation 
utilities, including electric, gas, water 
and telephone companies, is generally 
accepted 

Reasons for this, he said, are that the 
characteristics of these utilities are the 
opposite of those in the air transporta 
tion industry—exclusive legal control of 
the market, the degree of essentiality 
of service and the general unavailability 
of alternate means of getting a sub 
stitute service 

The non-transportation utilities pro 
vide indispensable service under condi 
tions which make exclusive control of 
the market socially most cconomical 
Dorau said. Competition between two 
of these industries occurs only within 
very limited spheres of activity. ‘The 
public is dependent upon the service 
and, in the absence of competition and 
rate regulation, an opportunity to un 
economic prices would exist 

In addition, he said, the non-trans 
portation utilities have a low capital 
turnover and operate on a wide “‘mar- 
gin of return.” Therefore it would take 
a much greater rate increase to increase 
margin or rate of return by only a small 
percent 


Must Consider Formula 


If federal regulation of fares con 
tinue, according to the analysis, it will 
be in the public interest to consider a 
formula to determine the revenue re 
quirements of the air transport industry 
from the standpoint of the consumer, 
investor and the airlines 

Unless airlines receive a sufficient 1 
turn on their investment, Dorau said, 
consumer interest will be prejudiced 
for want of the better or more exten 
sive service that such capital would pro 
vide 

The “rate of return” 
Dorau explained, assumes that the re 
turn should bear an appropriate rela 


approach, 


tionship to the amount of capital em 
ploved, while the “margin of return 
ipproach assumes that the return 
should bear an appropriate relationship 
to the expense Although 
capital employed and annual expensé 
are both investments, capital emploved 
Annual 


expenses is the shorter term or annual 


invested 


is the longer term investment 


reinvestment 

Base of reference which is the mor 
important, useful and rehable, Dorau 
said, depends upon the nature and 
characteristics of the class or type of 
enterprise 

Both the capital investment and the 
annual investment reflect the extent of 
the hazard assumed by the investor 
but Dorau says their relative importancs 
varies with the rate of capital turnover 
or the number of dollars of « ipitalized 
investment requir d to produce 1 dollar 
of revenuc 

“In general,” he said, “the economi 
principle is that the more rapid thr 
rate of turnover, the more iunportant 
the risk associated with the annual out 
lay of operating expenses and, similarh 
the slower the rate of ¢ ipital turnover 
the more important the nsks and unce: 
tainties associated with the long term 
capital outlay or investment 


Safe Margin 


It follows, Dorau added, that the 
use of a rate of return ipproa hi for 
slow capital turnover utility industri 
when non-competitive, is logical and 
consistent 

On the other hand, the margin of 
icturn approach is more appropriately 
used when revenue levels of the mor 
rapid capital tumover industries ar 
appraised 

The economic end of both ip 
proaches irc basically the same—to af 
ford a means of appraising the return 
requirements of enterprise so that en 
terprise will be encouraged, « ipital al 
tracted on favorable terms without 
prejudice to the past investment, the 
credit maintained and the mvestor and 
consumers fairly treated, Dorau said 
Therefore, he believes it i unportant 
to allow an enterprise revenues that 
will produce both a fair rate of return 
and a reasonably wide margin of return 

In an industry with a very slow rate 
of capital turnover, the analysis said 
even a conservatively low rate of return 
will produce a safely high margin of 
return 

Dorau said that m the electric utilit 
industry the average capital turnover 
based on 1946-1955 statistics, is about 
30% and the average margin of return 
is about 19%. In comparison, the trunk 
airlines’ 1946-1955 average capital turn 
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During Exercise “Call and Haul” at 
Fort Riley, Kansas, 15 U.S. Army Otters of 
the 2nd Company moved 305 fully equipped 
combat troups of the 16th Infantry a distance 
of 35 miles in 80 minutes. 

Subsequently, 10 Otters shuttled 20 tons 
of ammunition and supplies into an 
improvised “battle field’ landing strip in 
a 45 minute period. 

The Otter carries a crew of two—over a 
ton of payload—lands in less than 600 feet. 


THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED 


DOWNSVIEW, ONTARIO 
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over was 1.66. The average maigin ot 
return was 3.1‘ 

With an average margin of return of 
3.1%, a 3% decrease in revenues or a 
3% increase in expenses would reduce 
the margin and rate of return close to 
zero. Dorau says such a large degree of 
risk coupled with a ceiling on fares 
scriously interferes with the industry's 
ability to attract investment at reason- 
ablv low cost 

On the other hand, he added, non 
transportation utilities with a wide mar 
gin of return tend to be less volatile 
because earnings usually remain fairly 
stable in the face of any given change 
m revenues or expenses. To the inves 
tor, he said, their relative apparent 
safety substantially counterbalances the 
fact that revenue regulation makes th« 
chance of gain relative improbable. In 
vestors who feel fairly assured of a con 
tinued return within conservative lim 
its and who feel confident that they 
will not lose their capital investment do 
not demand unlimited upward possibili- 
tics in their return, Dorau said. 


Boeing Stratoliner 
Rolls From Plant 


Number one Boeing 707 Stratoliner jet 
passenger liner is rolled out of Renton, 
Wash., Transport Division plant, near 
Seattle, on Oct. 28. Photo at right shows 
the 80-180 passenger aircraft shortly before 
rollout date. ‘The structurally complete 
plane will undergo final functional testing 
before being flight tested. This plane will 
be delivered to Pan American World Air- 
ways: delivery is scheduled for late 1958 
(AW Oct. 28, p. 125). The 707 is ex- 
pected to have a nonstop range of 5,000 
mi. and speed in excess of 600 mph. 
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Los Angeles ‘Terminal to Expand 


Center complex will 
cocktail lounge, 


New passenger terminal complex pro 
vided for in expansion plans for Los 
Angeles International Airport consists 


of 13 buildings of major proportions 
in the 200-acre area, ‘Ticketing build- 


ings are located around the perimeter 
of a 5,000-car parking section. Located 
on the ramp, and reached by under- 
ground channels, are the satellite build 
ings where passengers will cnplane and 
deplane. 

Each of these buildings will measur 
300 x 170 ft., large enough to cover 
a football playing field and each will 
have a waiting room, coffee shop, news 
mind gift stand. Satellite buildings also 
will have 10 plane loading positions 
suitable for the coming big jet trans- 
ports 

Each will have anothe: 
mezzanine above ground 

Plans for a center complex have not 
been settled, but arrangements for the 
general scheme likely to be followed 


level and a 


around penmeter are elevated walkways 
over the parking 
below the field level 


, work will begin on underground 
construction, under apron and on pav- 


commence on ticketing buildings and 
Next will come the central area which 


the main buildings and park 


a joint ventur 
s Welton Becket 
Paul R. Wilham 


are progressing 
contain a restaur 
coftce shop, cafeteria and 
commercial shops. Spiders leading 
from central complex to buildings 
lirst story of ticke hing Dburidings 
around perimeter are flush with the 
parking lot; second story is flush with 
the field level. In the first quartet of 
| 
ing 
Pereira and Luckman are coordinat 
ing architects im 
also in ludes arcl 
and Associates ai 
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NOW! THRU ONE-CARRIER SERVICE FROM ALL THE WEST! 


WESTERN AIRLINES 


Flights 
MEXICO CITY 


Now you can enjoy the incomparable luxury of Western’s 
world-famed “Champagne Flights” all the way to Mexico 
City! Reserved seats, gourmet dining, vintage champagne 
and orchids for the ladies—at no extra fare—will make 
your flight to this friendly and fascinating country seem 
all too short. No longer do you have to change airlines. 
Now you can enjoy America’s smartest air service all the 
way to Mexico City on Western Airlines! 


SEATTLE 
TACOMA 


AIRLINES 
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SHORTLINES 


P United Air Lines will begin daily 
Douglas DC-7 air coach service from 
Boston to Chicago and Los Angeles 
on Nov. 12. The new flights, called 
“Custom Coach” service, are scheduled 
to leave Boston at 9:45 A.M. EST, and 
arrive at Los Angeles at 5:25 P.M. PST, 
with an en route stop at Chicago. The 
return “Custom Coach” flight, sched- 
uled to leave Los Angeles at 11:50 A.M 
PST, will arrive in Boston at 12:54 
A.M. EST, flying by way of Chicago 
and New York 


> Continental Air Lines has doubled its 
Douglas DC-7B air coach service at 
Kansas City on the Chicago-Los Ange 
les route. On the new schedules, the 
airline's “Club Coach” Flight Five ts 
scheduled to leave Chicago daily except 
Wednesday at 2:30 P.M. CST, adding 
Kansas City to the flight, arriving there 
at 4:15 P.M. CST and continumg on 
to Denver and Los Angeles. Returning 
to Chicago, Flight Six will stop daily 
except Tuesday at Kansas City at 6:20 
P.M. CST, continue on to Chicago, 
arriving there at §:25 P.M. The new 
Kansas City service is in addition to 
the daily stops to that city on Flight 
One Westbound and Flight Four East 
bound 


> KLM, Royal Dutch Airlines, has in 
creased its cargo operations to Europe, 
the Middle East and Asia. KLM now 
has 10 weekly flights to London, seven 
to major cities in Germany, five to 
Paris and five to Brusscls. KLM also 
has extra cargo capacity of up to 55,000 
ib. a day in its air-freighters, plus twice 
a day departures in combination cargo 
passenger aircraft 


> Pan American World Airways is com 
pleting the purchase of a 20% interest 
in Philippine Airthnes. The purchase 
was made, subject to Civil Acronautics 
Board approval, at the invitation of 
Philippine Airlines president Col, An 
dres Sonano, who asked Pan American 
to become associated with Philippine 
Airlines through a purchase of part of 
his holdings. Pan American acquired 
approximately 4% of PAL’s stock last 
\ugust 


> Flying Tiger Line reports a net in 
come from operations for the third quar 
ter of 1957 at $497,443 as compared 
with a deficit of $116,834 for the same 
period last year. Net income and spe 
cial items for the third quarter were 
$1,001,515. Gross revenue for the 
period was $9,466,631 over $5,150,535 
resulting from introduction of the new 
Lockheed Super-H Constellations on 
lying ‘Tiger's routes last June. 
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AIRLINE OBSERVER 


© Convair is assessing local service airline interest in a turboprop conversion 
of its C-240-340-440 series. Most local service carriers are determined to 
shift to turboprop power when they change from the DC-3 and the manu 
facturer hopes to retain its hold on the short-haul market through the con 
Northwest Airlines already is considering piston engine version 
of the 440 as a possible replacement for its fleet of DC-4s 


version 


© Acronaves de Mexico's first Britannia, which arrived in Miami last week, 
by-passed New York International Airport to avoid the 30> New York City 
sales tax. Price of the plane is about $3.5 million. Second Britannia is 
due in Miami in two wecks. 


P Airline stocks doggedly continued to lag within a few points of 1957 lows 
despite the recent one-day upsurge of market price Hlowever, as the 
market slipped back to lower levels last week, turnover of airline stock was 
slight and new lows for the year were avoided 


> Russia’s new, long-range Rossiya turboprop transport scheduled for un 
veiling in the near future is expected to make sharp inroads in’ trans 
Siberian rail travel. Soviet Air Force Major Gen. A. Maksimov says a 
170-passenger Rossiya, operating only 100 hr. a month on the Moscow 
Vladivostok route, will be able to replace 10 trans-Siberian passenger trains, 


© Trans World Airlines’ pilots have been given a new voice in operational 
matters under a policy introduced by President Carter Burge now feel 
they are given a fair chance to participate in company decisions on flight 
time schedules 


© Lack of senior analysts has forced Civil Aeronautics Board to go against 
its own wishes and defer the local service Rate of Return Case. The Board 
denied an carlier bureau counsel request for deferment on grounds that the 
carriers had spent much time and money in the presentation of their cases 
and that a further delay might render the records “stale.” However, bureau 
counsel's plea that its senior analyst who was to be the chief witness has 
left the Board’s employ and that the number of senior analysts has decreased 
from six to two in less than a year leaves the CAB with no alternative but 
to postpone procedural dates. 


© Northeast Airlines hope § to expand its operations through interchange of 
equipment agreements with other airline Pnor to the Civil Aecronauti 
Board denial of National Airlines’ petition to discontinue the National 
Capital interchange agreement, Northeast told the Board it would be 
willing to enter such a pact on its Washington-Miami route it the National 
Capital agreement were dissolved 


© Iberia, Ait Lines of Spain, and Swissair feel their Convair Metropolitan 
440 flights are having an effect on competitive British Kuropean Airways’ 
Viscount flights over European routes. Both airlines are experiencing a 
marked rise in load factors on the Convair flights after a prolonged and 
discouraging introductory period of low traffic levels. 


© Pan American World Airways’ plans for jet transport operations inchad 
treamlining of in-flight service based on a long-term test program. Plan 
call for the meal service of 180 passengers in 1S minutes with another | 


minutes for clean-up Ihe airline has been testing and modifving gall 


equipment for the pa t several vear i part of the program (nich trees 
techniques are being further developed Phe airline plans to key its in 
flight service to an “international ho pit lity’ theme and is « xpanding it 
bilingual requirement for in-flight personnel. About 75% of its flight 


service personnel are now in this group 


P Northeast Airlines has been forced to move all fourengine equipment 
flights from the LaGuardia domestic terminal to the Marine Base at the New 
York Airport because of overcrowded conditions in loading areas at the 
former terminal and lack of gate space. All two-engine flights will continu 
to operate from the LaGuardia terminal which means the airline is required 
to maintain duplicate ticket counter and passenger-service facilities for its 
New York operations. 
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SUB-MINIATURE BASIC SWITCHES 
(E4-100 Series) 


STANDARD — (Model £4-103) Sub-minieture basic 
switch with ambient temperature of —65"° to 
+ 250° F. (See other operating characteristics at 
bottom of page.) 

HIGH TEMPERATURE — (Model £4-107) Ambient 
temperature of —65° to + 350° F. (Diallyll Phtha- 
late cases with high arc resistance; high impact 
strength.) 

HIGH CAPACITY —(Model E4-114) 5 amps. 
@ , DC, Ind. Elec. life rating: 25,000 ops. 
MOVEMENT DIFFERENTIAL (Mode! 
4-507) mov. diff. can be adjusted from .002” to 
0005", approx.; operating force from 200 to 100 
grams, approx. Also adj. contact gap. Amb. temp 
~65° to + 350° F 


) sub-miniature 

Actual Size: 
switches .«-« 


available in ENVIRONMENT-FREE SUB-MINIATURE 


BASIC SWITCHES 


thousands of cone 


SEALED BASIC SWITCH—Approved on GPL—Mil. 
S. 6743 in accordance with dwg. Ms 25085-! 


switch configurations STANDARD (Model eosin det 
resistant. Amb. temp.: —65° to + 180° F. 
~ pe? TEMPERATURE —(Mode! EF-7) ambient temp 


to give you gh cane of 
mpect strength. 
performance-proved 
. ctual Size: 


(Standard switch 
has 12° leads) 


The exceptionally varied configuration range of 
Electro-Snap “standard” subminiature switches today 
assumes new importance for engineers from the stand- SUB-MINIATURE BASIC SWITCHES 
01 oO ow cost ; ove ‘liability. What- (Slightly larger than E4-100 Series) 
points of both I Cost and pr ly LOW DEADBREAK (Mode! £4.58) features low 
ever your requirements in operating characteristics, doodbrosk of .0005” max. Amb. temp. —65° to 

terminal arrangements, actuation means, etc., chances LOW MOVEMENT DIFFERENTIAL — (Model £431) 
are that Electro-Snap can meet them exactly—ceither men. temps 8 
with a switch directly from stock, or with minor LOW OPERATING FORCE—(Model E4-41) for ap- 


plications where low oper. force is desired: 135 


modification of one of the thousands of performance- & 6 ev. 
proved Electro-Snap standards. 


For your next project, check with Electro-Snap on 
economical, dependable standard, subminiature snap- Actual Size: 

action switches. Send your specifications today for 2%" x .260" x 7%ha" 
our prompt recommendations and complete technical 
data, Write: 


ELECTRO-SNAP SWITCH & MFG. CO. 
4232 W. Lake Street, Chicago 24, Ill. 
VA 6-3100 TWX #CG-1400 


BASIC OPERATING CHARACTERISTICS 
TERMINAL CONFIGURATIONS (Sub-miniature Switches—E4-100 Series) 


(Available for all models) 
Weight—.004 Ibs. 
Mech. life rating—150,000 ops. 


= = Elec. Life ratings— 
150,000 ops. @ 125/250 V., AC—2.5 amps. 
100,000 ops. @ 125/250 V., AC—5.0 amps. 
K. 
Creve Grilled wrepreround 50,000 ops. @ 30 V., DC—2.5 amps. 
for solder wiring —muitiple in 50,000 ops. @ 30 V., DC—4.0 amps., res. 
wiring ” 
mate Se-connen? Approved on QPL, Mil. S. 6743 in accordance with dwg. 


term. connections MS 25085-1. UL Approved. 


Choice of case material and oper. characteristics available with any 
terminal type. 
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TOGGLES 
Maintained or Momentary with variations 
for Single-Pole to Triple-Pole 


(shown) 


Bushing size, above mode’ 


(Also available i 


x 830" 


Is: Ve x 40 pole arrangements. 


n 15/32” x 32 bushing) 


x 


PUSHBUTTONS 
Single-Pole A418 
Double-Pole A47 
Triple-Pole A414 


(shown) 


Bushing size, above models: 15/32” x 32. 
(Also available in V4" x 40 bushing.) 


Wide Range of 
All Applications. 


Pushbutton Actuators for 


x Ve" x 


Short Leaf 


(Standard, Stainless Steel) 


Extended Leaf 
Roller Leaf 
(shown) 


tary ROTARY-ACTUATED, 
DoublePole aie GANGED, SUB-MINIATURE 
Triple-Pole 6Pole assembly A9-7 (shown) 

Also available in a wide range of other 


STANDARD 


LEAF GANGED INTERLOCKS 


Sub- miniature 
be ganged in virtually unlimited ar- 
rangements for specific applications. 


switches can 


ACTUATORS for 


Sealed, Environment-free 
Sub-miniature Switches 


TOGGLES 

Single-Pole 

Double-Pole 
(shown) 


AN 


Bushing size, above models: Va" x 40 


(Also available in 15/32" x 32 bushing) 


Single-Pole 
Double-Pole 
(shown) 


BALL-BEARING 
PUSHBUTTONS 


"He" x 1%" 


A444 
A458 


LEAF 
(Standard, Stainless Stee!) 


Short Leaf 
Roller Leaf 


Double-Pole 
ASS? 
A5-57 


A559 


shown 


SWITCHES & CONTROLS ARE OUR BUSINESS — OUR ONLY BUSINESS! 


industrial 


Stondard 
Basic 
Switches 


Double-Pole Triple-Pole 
Basic Basic 
Switches Switches 


4232 Lake Street, Chicago 24, Illinois 


(40 amp.) Basic 


Heavy Duty 


Switches 


Diecast 
Switches 


VA6-3100 


=~ELECTRO-SNAP SWITCH & MFG. COMPANY 


TWX #CG-1400 


Hermetically 
Sealed 
Switches 


tf 
Maintained 
A337 
| 
| 
| PRECISION-ENGINEERED 
ACTUATORS 
A5-54 
ASP | | A5-103 | 
AS5-10 AS- 
| ‘ 
| 
| 
aS 
Bosic 
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Leduc Ramjet 


By David A. Anderton 


Argenteuil, France—W ork on the sec- 
ond prototype Leduc O.22 ramjet-pow- 
ered interceptor, nearmg completion 
and scheduled to fly early next vear, 
faces a threatened cancellation by an 
economy-minded French government. 

In spite of the magnitude of the tech- 
nical contribution made by the rela- 
tively small Leduc organization, plans 
are under way to climinate the O.22 
along with some other promising pro- 
totypes from the lists of government- 
supported projects (AW Oct. 7, p. 31). 

This proposed review of the French 
industry is similar to the British White 
Paper of last spring, which hurried the 
British industry into the missile busi- 
ness in spite of itself. 

But in view of the often-stated 
French military requirement for an in- 
terceptor, it seems strange to technical 
observers that the Leduc work should 
be cut back. 

Ihis second prototype ©.22 is the 
seventh in a series of man-carrying ram- 
jet-powered aircraft developed and built 
by the firm of René Leduc ect Fils. It 
is the first of the projects designed 
with a military requirement in mind 
although it is not yet matched to any 
specihc armament system nor can it 
be considered as a part of a weapon 
system at this stage 

The second prototype is similar to 
the first O.22 now on flight status at 
the government test center im Istres 
in the south of Irance. 


Sophisticated Brute 


The Leduc O.22 now fiving is a brute 
of a machine compared to the almost 
delicate appearance of the carly experi- 
mental aircraft. ‘The huge cylindrical 
fuselage, with nose spike thrust far for- 
ward, dominates the layout. The thin 
swept wings and tail surfaces seem 
added as afterthoughts. 

Overall length is about 57.7 ft; 
height is about 17 ft. The wings span 
10 meters, or 32.5 ft., and are mounted 
on the fuselage centerline Approxi- 
mate total wing area is 253 sq. ft. Plain 
flaps and ailerons are about 25% of 
the chord. Large fillets at the intersec- 
tion of the wing trailing edge and the 
fuselage serve to house the retracted 
landing gear. ‘The wingtips carry stream- 
lined tanks of high fineness ratio which 
probably double as a means of getting 
_ the neutral axis forward and cutting 
FIRST free flight of Leduc ©.21 took place Aug. 7, 1953. Sea level rate of climb forO.21 down any tendency of the 5% wing 
was estimated at 40,000 fpm.; estimated ceiling was 65,000 ft. surface to flutter 


DIMENSIONS of Leduc ©.22 ramjet interceptor now flying are overall length, 57.7 ft.; 
height 17 ft.; wingspan, 32.5 ft. Approximate total wing area is 253 sq. ft. 


AVIATION WEEK, November 4, 1957 


| x 
—— -- 
| 
iN 
. — 
= 


AERONAUTICAL ENGINEERING 


Ihe tail surfaces are also distinguished 
by tip fairings, also probably serving 
as anti-flutter devices. Thickness of 
the tail surfaces is 3%. The horizontal 
tail is mounted just below the fuselage 
centerline with considerable anhedral 
Uhis surface is a slab tail and is powered 
by irreversible hydraulic controls de 
veloped by Jacottet-Leduc 

Standard tricycle landing gear is used, 
and there is a fourth wheel serving as 

tail bumper 


Flying Powerplant 


I'ssentially the O.22 is a flying power 
plant with lifting and control surface 
a cockpit and landing gear added. Al 
most every possible design concession 
has been made to get optimum engine 
performance 

The engine begins actually at the 
sharp point of the nose spike that gen- 
crates the first bow shock wave in su 
personic flight This spike stretches 
far enough ahead so that at high super- 
sonic speeds the rest of the airplane 
hes completely inside the Mach cone. 
‘Two-thirds of the way along the spike 
there is a contour change for the cock- 
pit. Just forward of the inlet is a small 
annular scoop which is the boundary- 
laver bleed 

The lip of this scoop generates a 
second inclined shock wave which, over 
the design speed range of the O.22, 
first impinges on the main cowl lip and 
then moves down-stream as speed in- 
creases. Inside the cowl the air slows 
further to a Mach number around 1.2 
at the minimum cross-section just 
downstream of the inlet. The central 
body, near the throat section, is porous 
for flow control The normal shock 
occurs in the diverging portion of the 
cross-sectional areca and subsonic dif- 
fusion follows 

Mounted in the center of the fuse- 
lage is a single Snecma Atar D3 turbo- 
jet engine. Its thrust is used for the 
slow-speed portions of the O.22 flight 
profile—takeoff, landing, cruise and ac- 
celeration to ignition speed Starting 
at its exhaust nozzle and continuing 
outward along a conical surface are the 
rings of annular burners of the ramjet 
engine. They have a maximum di- 
ameter of approximately 5.4 ft., and 
the fuselage diameter is 6.56 ft. 

The ramjet exhausts through a con- 
vergent nozzle. 


Structural Composition 


The structure of the Leduc O.22 
is not tremendously complicated, for 
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Interceptor Project Faces Cancellation 


the simple reason that almost every 
thing in the airplane has to be capabk 
of being built in the Leduc facility 
lor this reason, forgings and other 
high-production components just aren't 
used 

Because of the desire to get maxi 
mum engine-plus-acrodvnamic perform 
ance out of the plane, Leduc engineers 
have not been able to get much in the 
line of off-the-shelf components 

The small wheels and brakes didn't 


exist, ramjet engine controls hadn't 
been built anvwhere in France, 
instruments were for turbojets and pis 
ton engines, not for measuring the fuel 
flows through a line that dwarfed pre 


vious fuel conduits. So Leduc’s staff 


engin 


designed, and his competent shop built, 
a complete assortment of components 

With the exception of some instru 
ments, the tires, fittings, plugs, rivets 
md such small parts, evervthing on 
this airplane and the ones before it has 
come out of the Leduc shops. ‘This is 
probably unique im contemporary air 
craft design 


Integral Stiffening 

Wings of the O.22 are milled from 
ilov slab and integrally stiffened This 
comparatively new practice has been a 
feature of all the Leduc experimental 
urplanes including the first O.10, which 
means that Leduc has been building 
integrally stiffened wing skins for a de 


LEDUC 0.10 was first prototype to be airborne. Flights began in November 1946, first 
captive on a Languedoc transport, later with the O.10 cast off as a glider 
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FUEL control system for the Leduc 0.21 (left) was designed, built by firm's technical staff. Accessory package for O.21 is at right. 


ide, several years longer than most 
everybody clse 

Ihe wings are made in upper and 
lower halves on a huge Swiss-built La 
Rigide horizontal miller de signed ac 
cording to Leduc’s requirements The 
being used by Leduc on some 


vork for other firms in the 


muller 
ubcontract 
lrench industry; the machine was 
hought for him by the French Air Min 
istry 

Vhe muller is the pride of the Leduc 
shop, which is not over-equipped by 
U.S. or lrench standards. ‘The 
shop most resembles an experimental 
hop anywhere in the United States 
during the war. There is a small num 
her of competent technicians and me 
hanics who have been in the business 
long enough to make or duplicate any 
part by hand or with elementary tool- 
ing, there are specialist machinists who 


even 


WINGS of the 0.22 are milled from alloy slab and integrally stiffened. This practice, con- 


fabricate the 
control 
riveters, welders and assembly 
Parts and tools are everywhere. 

In one corner stands the gaunt skel 
ton of the second prototype 0.22, just 
beginning to take recognizable shape 
Off diagonally in the other corner is 
the cylindrical outer shell of the ram- 
jet engine for the same ship. Near it is 
a cockpit mockup and a scaled-down 
model of the airplane that was used to 
flight-test the escape system. 


Wind Tunnel 


Across the street and through a stor- 
age yard is a building which houses 
Leduc’s supersonic wind tunnel, It’s 
a suckdown type, discharging from at- 
mospheric inlet to a battery of vacuum 
bottles. 

Size of the test section is about !1 


parts for 
there are 
hands 


high-tolerance 


engine systems, 


sidered comparatively new, has been used by Leduc for a decade. 


in. square; there are fixed nozzle blocks 
for Mach numbers 1.5, 1.75, 2.0 and 
3.9. 

Three motor-driven suction 
have the capacity to evacuate the vac- 
uum tanks for a run everv half-hour. 

lest data includes standard force 
measurements—lift, drag and pitching 
moment—plus pressure distributions 
and schlieren observation or photog 
raphy 

I saw a test run on the diffuser inlet 
at Mach 2.0; flow in the test section 
was very uniform and there was no in 
dication of spurious shocklets caused by 
manufacturing errors or design inac- 
curacies. 

The home-built schlieren system pro 
duced a rock-steady, high-quality pic- 
ture. 

As with the Leduc airplanes, almost 
every part of the tunnel has been de- 
signed and built by the staff, including 
the balance systems, manometer board 
and the schlieren. 


pumps 


Lengthy Career 


More than 24 vears have separated 
René Leduc’s early studies from the 
achievements of his current airplanes 
Starting in the depths of a world-wide 
depression, his work has outlasted a 
war, an invasion, an occupation and its 
puppet government, postwar reconstruc- 
tion and a subsequent inflation that has 
driven development costs in the air 
craft business almost out of sight. 

Leduc’s first serious proposal for a 
ramjet-powered aircraft was made in 
1933, with a basic design almost identi 
cal to the first prototype airplane flown 
vears later. His preliminary studies of 
the ramjet began in 1934, with theo 
retical analyses supplemented by tests 
made in a near-sonic airstream with a 
tiny engine. The following year Leduc 
was able to measure a positive thrust 
for the first time in his development 
work, but the combustion of the en- 
gine was irregular and pulsating. 

Specific studies made by Leduc in 
1635 included overall ramjet analyses, 
work on combustion and design calcula- 
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why tear down 
when you can 
see into? 


— 
4 


' "Tearing down costs money . . . lots of it. 


Radiography saves money . . . lots of it. 


Listen to one user's experience with radiography 


in aircraft inspection . . . “it is estimated that 80 manhours 

would be required to disassemble, visually inspect and reassemble each of the 
main landing gear cylinders. X-ray requires only 2 manhours per landing gear 
to perform a similar inspection.”* 


Seventy-eight hours saved in a single inspection! 


Testimony like that underlines why a modern 
maintenance program can’t afford 
to do without radiography. 


To find out how radiography (gamma or x-ray) will fit into 


your own operation, coll in your local Picker man 25 South Broodway 
(there’s probably a Picker district office near you: White Plains, N.Y. 
see local ‘phone book) Or write or telephone us. White Piains 8-0080 


* Excerpt from a field report of leading airline 
Particulars on request 


PICKER.. for overything in industrial fluoroscopy and radiography 


lightweight portable x-ray units—130 KV, 160 KV, 200 KV, 260 KV and Androscope X-ray Stress Analyzer. 


x-ray units—5 to 50 KV, 150 KV (stationary and mobile), 270 KV portable, 260 KV heavy-duty, x-ray 
diffraction opporatus, rayproof inspection cabinets. 
ACCESSORIES . . . films, tonks, darkroom sundries, illuminators, everything. 


nits for isotope radiography —sources, equip iners for Iridium 
Cobolt and Thulium'7¢ 


| 
XRAY 
: KEEP 
| 
Proof? 
| 
| 
| 
53 
" 
— 


Inlet Pressure — 3000 psi 

Rated Flow —Up to 75 Ibs/min. (1000 SCFM) 
Outlet Pressure —As required—200 to 2800 psi 
Relief Pressure —115% of Outlet Pressure 
Maximum Leakage — 5 c.c./min standard air 
Ports — ¥% inch tube size 

Temperature Range — —65° to 180° F 

Overall Dimensions — 6.85 x 3.5 x 3.4 inches 
Weight —1.87 Ibs. 


Endurance tested for 100,000 cycles. Integral 
bleed-down feature releases outlet pressure 
when inlet pressure is removed. 


Weston Reducers feature close control of outlet 
pressure over a wide range of inlet pressures 

and outlet flows. Performance exceeds the 
requirements of specification MIL-R-8572A (Aer.). 
Designs are presently available with flow 
capacities up to 2000 SCFM! We invite your 
solicitation with reference to specific application. 


Mweston 


HYDRAULICS, LIMITED 
A SUBSIDIARY OF BORG-WARNER CORPORATION 


10918 Burbank Bivd., North Hollywood, Calif., Dept. AW-11. 
Export Sales: Borg-Warner Internationa! 
© 36 South Wabash Ave., Chicago 3, Illinois 
Eastern Representative: Mr. W. R. Beckerle 


* 14 South Boro Lane, Glen Rock, New Jersey 
Telephone Glibert 4-2094 
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tions for a scric inlet diffusers 

In 1936 he continued the theoretical 
work, extending his studies to a sonic- 
speed ramjet and calculating perform- 
ince of a series of diffusers in which the 
cross-section varied as a function of a 
constant times the wetted area times 
the quantity one minus Mach number 
squared. 

Parallel to these studies he continued 
cngine testing. 

This first phase of test work ended 
in June 1936, by which time Leduc had 
ichieved stable combustion and had 
completed an official test on the engine 
witnessed by engineers of the French 
iviation technical service. ‘These runs 
were made with an engine of 1.2 in. 
inlet diameter and 1.5 in. exit diameter. 
lree-stream Mach number was 0.965 
Ihe recorded thrust was 8.4 Ib. and 
the fuel consumption was measured at 
2.85 Ib./Ib. thrust/hr. 


Official Recognition 

The following vear the French Air 
Ministry gave Leduc the order to build 
ind test his prototype aircraft, essen 
tially approving the long-range program 
he had laid out for a series of steps 
leading to manned supersonic flight 
in a military interceptor. Leduc was 
issigned available space in a Breguet 
plant and moved in 

Serious construction and test work 
on the first prototype O.10 began in 
1938. Complete model tests of the 
plane were made in the Eiffel labora 
tories, paralleling the detailed design of 
fuselage lines, lifting and control sur- 
faces on the drawing boards. A one- 
fifth scale combustion chamber was 
built and tested over its expected op- 
crating range. Wing profiles of 6.25% 
and 12.5% were tunnel-tested at Mach 
numbers of 1.6 and 2.35. Diffuser tests 
began again in 1939 aimed at defining 
speciic lines for the prototype air- 
craft 

About this time, Leduc and his en- 
gineers began another unusual pro- 
gram: they started development of a 
gas turbine to drive the pumps and 
accessories for the engine and airplane 
The state of the gas turbine art at that 
time was very sketchy. The Germans, 
first to build and fly an aircraft gas tur 
bine, had several months to go before 
getting into the air. Frank Whittle in 
England was deep in development test 
ing and proof of his designs. In Italy, 
Campini was working toward a 1940 
flight date of a rudimentary ducted-fan 
engin 

That, plus the experience of build 
ers of large heavy gas turbines for sta 
tionary powerplants, was about it 
Leduc dove into this problem and in 
1940 had his gas turbine running and 
driving accessories 

The six weeks’ war caught Leduc 
vith completed engine, combustion 
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Daystrom Instrument will develop and manufacture 
control equipment and systems to meet your exacting 
needs. Through the years we've proven the RELIABILITY 
of our products to every branch of the Armed Forces 
. » - and to many of America's greatest industries. The 
talent, technical skills and facilities we mgke available 
to you assure a product which will meet your most crit- 
ical requirements. And this goes for the development 


and manufacture of a complete system... or our entry 
“any pla long the line.” 
y place along the line RADAR 
SET CONTROL 


wer 


Power Control Distribution tor SAGE 


Other products made at Daystrom Instrument in- 
clude fire control systems, communications sys- 
tems, test equipment, attack directors, underwater 
ordnance, power supplies, electronic chassis, 
ws radar, gear assemblies, servo applications, air- 
STEPPING SWITCH craft instrumentation and many other electronic 
and electro-mechanical products. 


DAYSTROM™ 
INSTRUMENT 


Division of Daystrom Inc. 


Archbaitd, Pennaytvania 
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To the latest infrared sensing devices, even ice is hot! 


‘Transparent to a wider range of infrared frequencies than any other IR 
housing or lens, new Raytheon silicon optics allow even the faint radiations 
from subzero objects to reach detectors. Formerly, objects had to be 

500° F. or hotter for detection at equal ranges. The new silicon optics 
improve detector performance, permit them to locate targets 

at greater distances in total darkness! 


This latest development typifies creative engineering at Raytheon~ 
constant exploration and experimentation to achieve components 
Excellence in Electronics and products of utmost efficiency and reliability. 


RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS. 
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chamber and gas turbine and no par- 
ticular desire to hand them over to the 
invading forces. With a few of his staff, 
Leduc took off for Toulouse, taking his 
unfinished hardware, drawings and 
technical data with him. 

He might not have gotten away with 
it, had the Germans been impressed 
with the caliber of his work. But post- 
war interviews with some of the pro- 
pulsion specialists in Germany showed 
that they knew of Leduc and his ef- 
forts, but considered him crazy and 
his work of no value. 


Work Continues 

Leduc kept after the Vichy govern- 
ment during the occupation and suc- 
ceeded in getting a green light from 
them in 1943 to continue work. But his 
plant was bombed in 1944 and critical 
portions of the work were destroyed. 

In August that year he started again 
on the O.10 and completed the airplane 
the following year in a freer atmosphere. 
Preliminary ground checks took more 
time, so that the airplane did not get 
into the air until 1946. Since its only 
engine was the ramjet, which was inef- 
fective until a moderate speed had been 
reached, Leduc decided to air-launch 
the plane from a trusswork structure on 
top of a Languedoc four-engined trans- 
port designed before the war by Mar 
cel Bloch (now Dassault) and ordered 
into production in 1941 by Vichy for 
the Germans 

Flight tests began in November 
1946, first captive on the Languedoc 
and later with the 0.10 cast off as a 
glider during a shallow dive of the car 
ner plane. Many flights proved the sep- 
aration system and the controllability 
and flight parameters of the Leduc 
craft 


First Flight 

Then on April 21, 1949, Jean Gon- 
ord climbed the ladder from the 
Languedoc wing to the tiny circular 
cockpit entrance of the Leduc O.10 and 
squeezed in. The four piston engines of 
the carrier bellowed and the composite 
craft lurched from its hardstand to the 
taxiway. 

At 13,000 ft., Col. Perrin, now on 
the Leduc staff, dropped the nose of 
the Languedoc below the horizon and 
began the shallow dive for separation. 
Gonord in the O.10 talked to Perrin, 
told him he was ready to light the en- 
gine and cut loose. 

Above the Languedoc, the huge ram- 
jet engine came to life with a roar, its 
bright yellow flame tinting the metal- 
lic surfaces of the carrier. ‘The roar was 
steady, the flame short, the airspeed 
right 

‘Perrin and Gonord checked instru- 
ments once more, spoke briefly over 
the radio link between the planes. 
“Allez!”; the planes separated, the O.10 
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Western Pneumatic 

Tube Company's 

thin-wall metallic tubing, 

made in wall thicknesses 

from .002” to .050” and diameters 
from 4%” OD to 8” OD, meets 

rigid specifications of major aircraft 
manufacturers. Send for 

booklet giving details of product. 


PAEUMATIC 
KIRKLAND, WASHINGTON 


Worehouse Distributors 
Perry Kilshy, ine. 
Les Angeles, California 


Tube Olstribvters Co., Ine Waggoner Sales Co 
Gorden City, Mew York Prowie, Texas 
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Air superiority fighters. 

Anti-submarine aircraft. 

Early-warning aircraft. 

All-weather rescue and utility amphibians. 
Transonic jet trainers. 

Passenger and cargo air transports. 

Guided missiles and advanced weapons systems. 
Nuclear research. 

Application of hydrofoils to air and surface craft. 
Higher-performance observation aircraft. 


nonmilitary... 


Executive air transport: 

Agricultural and utility aircraft. 

Aerobilt truck bodies and trailers 
Aluminum canoes, dinghies and runabouts. 
Airborne and general cargo containers. 


in short, 27 years of... 


GRU 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage + Long Island - New York 
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* Over 6,500 Airports Listed by State 

* Principal Airports Located on State Maps 

* Airport Chart Locations Given 

* Runway Lengths; Surface; Directions; Condition 
* Approach Obstructions 

* Lighting; Field Markings 

* Control Tower Frequencies 

* Omni, Low Frequency, Homing, etc. Frequencies 
* Ground Transportation Services 

* Restaurant and Recreational Facilities 

* Recommended Motels/Hotels, Rates, etc. 

* Fuel, Maintenance, Storage Services 

* Weather Station Phone Numbers 

* CAA Information Station Phone Numbers 

* U.S. and Foreign Entry, Exit Requirements 

* ADIZ Map 

* Equipment Illustrations; Buying Specifications 


GET AVIATION’S MOST USEFUL 
CROSS-COUNTRY FLYING GUIDE. 
LAST VEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY “SELL 

OUT". MAIL COUPON NOW! 


Annual AIRPORT oni 


FLYIN 


8 Airport Facilities 
© Flight Intormation | 
© Recommended Moteis/ Hotels 


NATIONA OM AVIATION FACILITIES 


5 


4 Pubhcevon 380 Weet 42nd Street, New 36, 


AIRPORT AND BUSINESS FLYING DIRECTORY 

330 West 42nd Street, New York 36, N.Y 

Please send post-paid my copy of the AIRPORT AND BUSINESS 
FLYING DIRECTORY to the following address: 

Nome: 


Address: 


City 


Company: 


Aviation interest: 


$5.00 enclosed [ 
Aw! 


Billi Company Check enclosed 
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Soviet Short-Haul Plane 


Soviet An-14 Pchelka (Little Bee) was designed by O. K. Antonov for short-haul airline service (AW Aug. 19, p. 39). Six-passenger, two 
engine plane can carry mail, light cargo and perform acrial photography, rescue missions, other tasks. Aircraft cruises at 125-145 mph 
is reportd to be able to fly on one engine. Pchelka can land on a small field, road or any open area 40-60 yd. long. Plane is equipped 
with instruments for blind flying or night flights, has relatively high ceiling. Aircraft will be invaluable for operation into Russia's primi 


tive airfields. 


lifting and the Languedoc dropping 
like a stone 

Gonord pulled up and away to the 
left, with the engine a steady blast be- 
hind him. On this first flight he took it 
easy, turning on one set of burners 
ifter another and accelerating to 450 
mph. Nine minutes later he wheeled 
the O.10 around into a glide and re- 
turned silently to base. 

On later flights with the same plane, 
Gonord reached 36,000 ft., touching 
Mach 0.84 in the climb at 26,000 ft 
His rate-of-climb indicator was. still 
showing 40 meters per second, which 
converts to just under 7,900 ft./min 
Fuel consumption was 3.25 Ib./Ib. 
thrust/hr. at Mach 0.54. 

This was about the maximum per- 
formance of the first prototype 


Next Prototypes 


The first two prototype O.10 aircraft, 
which were essentially identical ex- 
ternally and internally, were followed 
by the Leduc O.16. This was basically 
the same as the O.10 twins, but a pair 
of ‘Turbomeca Marbore | turbojets were 
fitted at the wingtips by request of the 
pilots 

These were used during the flight 
test program, but later abandoned and 
replaced by tiptanks. This version was 
cleared for flight carly in 1951 

Construction of a pair of O.21 proto 
types was Leduc’s next project. These 
were larger awcraft; their engine diam 
eters were 4.75 ft compared to the 
3-ft. figure of the O.10. The first proto 
type, finished at the beginning of 1953, 
vegan its captive flight tests in May 
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that year. The faithful Languedoc was 
still the carrier 

First free flight of the O.21 took place 
on Aug 7, 1953. The second proto 
tvpe O.21 flew under its own power 
the following March 1. 

During this series of flight tests, 
Leduc test pilot Ivan Littolff recorded 
speeds of Mach 0.91 and a maximum 
altitude of 46,000 ft. The climb per 
formance of the aircraft was astound 
ing. The sea-level rate was estimated at 
40,000 fpm., and a measured figure at a 
test altitude of 16,400 ft. showed the 
plane to be climbing at 15,700 fpm 
Estimated ceiling of the plane was 
65,000 ft 


Air Ministry Support 


The French Air Ministry has sup 
ported Leduc’s work in what is prob 
ably the longest single airplane devel 
opment program in history, Barring a 
brief hiatus during the occupation, de 
velopment funds have continually been 
forthcoming for the Leduc effort 


T2V, WYV-2 Cutbacks 

Washington—Immediate reduction of 
300-400 Lockheed Aircraft Corp. em- 
ployes will result from cutbacks in pro 
duction of T2V-1 and WY.-2 aircraft 
ordered by Navy. 

Cutbacks will reduce Navy spending 
by $21 million in Fiscal 1958. They 
eliminate 15 WY-2 radar carly warning 
aircraft due for delivery next year and 
100 T2V-1 SeaStar jet trainers, $1 of 
which were to be delivered this year. 


Nobody can deny this is a long-term 
project; but some observers have ques 
tioned whether or not it has been too 
long a term. They cite the fact that 
France has now several airplanes flying 
with Mach potential and that Le 
duc has therefore lost the technical lead 
he obviously had 

The answer to this criticism hes m 
the ramjet powerplant itself. Light in 
weight, produc ing cnormous thrusts fos 
low drag, and capable of operating on 
i variety of fuels from low-grade oil 
to exotic chemically synthesized pro 
pellants, the ramjet engine furnishes a 
versatility. It 

it has to be 
boosted to some peed sufhicient to 
light off. It produces no static thrust 
cannot be used for takeoff in a con 
ventional manner 


Booster Problem Solved 


But combined with an mternal tur 
bojet, the ramjet takes on new life 
Ihrust-weight ratios are still very fa 


powerplant of extreme 


has one major drawback 


vorable, and the booster problem 1 
solved. Furthermore, the fuel consump 
tion of the 
advantages over a rocket powered craft 


of comparable weight or cost or com 


combination still show 


plexity. This spells range, or loiter tun 
in a target area 
Vhese factor 


eralization: the 


ill add up to one gen 
ramyet-turboyet com 
bination is an excellent powerplant for 
in imterceptor 

France ob detcns necd 4 it 
interceptor. Current indications (AW 
Oct. 7 p 31) are that the need will be 
solved first with the Dassault Mirage 
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On the J-79 Engine for the Fast, New F-104, 
Aeroquip 601 Lightweight Engine Hose 


SAVES WEIGHT Aeroquip 601 Lightweight Engine Hose 
offers weight savings of 44% in the —10 size, compared to standard 
MIL-H-8794 hose. Other sizes are similarly lighter. The resultant 
weight savings contribute to higher performance and speed required 
for today’s—and future—aircraft. 


SAVES SPACE Aeroquip 601 Lightweight Engine Hose is highly 
flexible, permitting smaller bend radii in highly confined spaces. For 
example, the —3 size has a minimum bend radius of 194", 42% 
smaller than comparable MIL-H-8794 hose. This extraordinary flexi- 
bility is a prime consideration in more compact engine design. 


Get full technical information on the weight and 
space saving performance of Aeroquip 601 Light- 
weight Engine Hose and other high performance 
Aeroquip Hose Lines with Reusable Fittings. Write 
today for aircraft catalog 102. 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD—AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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Carrier's Bulk Dwarfs Demon 


Huge bulk of USS Saratoga (CVA-60) dwarfs a McDonnell F3H that has just been 
catapulted from the deck of the aircraft carrier. Photo was taken during carrier qualifica- 


tion operations near Guantanamo Bay, Cuba. 


a delta-winged plane with a powerplant 
combining a large turbojet with after 
burning plus a smaller liquid rocket en 
gine 

Next step in the solution could be 
an advanced Sud Aviation ‘Trident 
(AW Oct. 7, p. 31). Or the next step 
could be a weaponized Leduc O.22 
Or it could be a missile, although even 
the most biased proponents of pilotless 
aircraft are beginning to back off on 
availability dates of operational weapons 


Long years ago, the French Air Min 
istry technical experts recognized the 
future potential of Leduc’s ideas. ‘Their 
continued backing has been the result 
of engineering respect, not political 
pork-barreling. They saw then the pos 
sibilities of manned flight interceptors 
with clunb speeds above Mach 2. After 
the war, in the long-needed axing of 
projects, Leduc’s work was spared for 
technical reasons. It has survived until 
today solely on that basis 


Increased Magnesium Use Forecast 


New York—Magnesium’s relativels 
high heat transfer characteristics and 
case of manufacture will make it com 
petitive for an increasing number of 
aircraft and missile parts despite the 
higher temperatures of supersonic flight 
cording to speakers at the Magnesium 
Association's annual convention her 

Value of high heat transfer rate has 
made it more attractive for Marquardt 
Aircraft Co., Van Nuvs, Calif., to use 
magnesium alloys covered with heat 
resistant paints for their Bomarc ramyet 
inlets than some of the stainless steels 
\ spokesman for Marquardt told Avia 
rion Week that it may be possible to 
use magnesium alloys even for exten 
sions of the Bomare which Boeing is 
said to be planning, such as Mach 4.0 
bomber-carried missiles and even ICBM 
interceptors. Skin temperatures in these 
ipplications will near 9001 

According to another materials engi 
neer at the mecting, steel conductivity 
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is too low to carry away its own heat 
if the part is of a certain size, whil 
magnesium with suitable surface pro 
tection can readily be cooled from the 
inside 

\ paper by John H. Rizley and Rob 
ert Mihalco, two Convair engineers 
warned the conference, however, that 
unless magnesium developments ar 
able to keep pace with progress in other 
materials, the slight advantage which 
magnesium alloys now hold on a 
strength-to-weight stiffness ratio 
basis in the 300-700F range may be lost 
\t present, magnesium is most attrac- 
tive for parts such as electronic chassis 
which must be both light and able to 
carry heat away, according to these en 
gincers 

Recent manufacturing devclopment 
which make magnesium attractive dis 
cussed at the mec ting wer 
@ New 13,200 ton German-built extru 


sion press now being operated by the 


METAL-GCAL 


Manvtactured by C & H Supply Co 
415 Beach Ave., ingiewood 3, Calif 


| am interested in Metai-Cals 
Name 

Company 

Street 


City lone State 


SCALD TEST 
ee Put your product's label on a piece 
of the material of which the prod- 
and tint boing 
water. Chances are that with time, 
the adhesive or the lettering will 3 
Metal-Cals resist even the 
many years, as shown with oe ies 
scald test above. This is i 
Metal-Cals are made of .003” ano- 
are etched into the alumi- 
num. resists salt spray, 
weathering and abrasion too. — 
can do for your 
today. See it | 
manent, long 
iF IT'S IMPORTANT, MAKE PERMANENT WITH A... 
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This shock-absorbing Silastic bellows is part 
of the heating system of the Douglas 
C-133A. Located under the giant military 
transport’s turboprop engine cowls, the 
Silastic part must remain flexible despite 
severe operating Lemperatures. 


SHLASTIE unharmed by jet engine ambients 


SILICONE RUBBER temperatures that melt organic rubber or freeze it 

solid, parts made of Silastic keep right on operating. 
For resistance to fuels, oils and That’s because Silastic, the Dow Corning silicone rubber, 
solvents, specify Silastic LS retains its resiliency and strength from —130 to 500 F 
..- 600 F for intermittent exposures. Unharmed by mois- 
ture, weather or ozone, Silastic also offers exceptionally 
low compression set. Fabricated by leading rubber com- 
_Panies in shapes and sizes to fit your needs. 


Get latest data on Silastic. Mail coupon today 


Dow Corning Corporation, Dept. 0923 
Midland, Michigan 
Please send me latest data on Silastic 


Typical Properties of Silastic for Hose, Ducts and Tubing 


* Temperature range, °F -—130 to 500 
Non-corrosive to metal 
Low pressure 


Pressure range 
* Oil resistance Dependent on type of oil 
* Light weight Weather resistant . Flexible 


' 

‘ Corrosion 
‘ 


“"t you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 
MIDLAND, MICHIGAN 


oe + ° 
NAME | 
company 
erry zone | 
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Dow Chemical Co. at Madison, IIL. 
Dow says they are able to use as large 
as 2,500-lb. ingots to produce mag 
nesium extrusions up to 93 ft. long or 
18 in. diameter. When used in missile 
and aircraft wings and bodies, these ex- 
trusions will reduce both the finish ma- 
chining time and the structure weight. 
© Precision casting of magnesium by 
firms like the Osbrink Corp., Los Ange- 
les, was claimed by L. H. McCreery of 
Chance-Vought Aircraft, Inc., Dallas, 
l'ex., to have saved his company at least 
$3,500 per missile when used on an 
outer wing panel 

© Pressed forging at McDonnell Air- 
craft Co., St. Louis, Mo., which con- 
sists of placing a heated pre-trimmed 
blank into one-half of a 650-850F heated 
mating die, bringing down the other 
die half, and then applying sufficient 
pressure to make the metal flow. Magne 
sium and aluminum can be pressed. 
Pressure is inversely proportional to web 
thickness with minimum webs requir- 
ing 40 tons/sq. in. compared to 20 
tons/sq. in. for average forgings 

One distinct advantage of the pressed 
forging technique is that no draft allow- 
ances need be made and McDonnell 
has been able to make 3-in.-high ribs 
as thin as 0.090 in. 

Other production techniques dis- 
cussed at the meeting were chemical 
milling, large forging presses and dip 
brazing and high-rate machinings. 


Material Simplifies 
Electrical Products 


Westinghouse Electric Corp. has de- 
veloped a new type of cubc-oriented 
magnetic core material which can be 
magnetized in four directions, freeing 
clectrical equipment designers from the 
necessity of building core laminations 
up from many separate punchings, 
with the resultant heavier parts and flux 
joints. As the etched 
magnification illustrates, the 
oriented crystals are lined up in the 
same direction. ‘Therefore all their axes 
of casy magnetization coimceide 


loss across the 
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Civilian Test Pilots Form Flight Council 


Civilian test pilots at the Air Force 
Missile Development Center, Hollo 
man Air Force Base, N. M., have 


formed a test pilots council for the pur 
pose of achieving and maintaining 
sound and effective procedures for both 
flight safety and flight tests. ‘The coun 
cil is currently supporting a flying safety 
program initiated by Gen. L. 1. Davis, 
commander of the missile development 
center. 
Membership 


includes engineering 


Hughes Aircraft Co., Convair, Bell Ain 
craft Corp., Douglas Aircraft Co., Good 
Aircraft Corp., McDonnell Aircraft 
Corp., Lockheed Aucraft Corp. and 
Northrop Aircraft, In 

Officers of the test pilots council are 
John F. Brumfield, Northrop, chair 
man; Willham Mable, Bell, secretary 
Raymond Hunt, McDonnell 
Richard Kutchins, Lockheed, vice chair 
man; Dean Mitchell, Goodyear, assist 
ant secretary, and Roger Odglesbec 
Lockheed, assistant treasurer 


treasurer 


and experimental test pilots from 


- 


On the Pan American new DC-7C’s, the “Super Sevens’, from 
passengers to pilots, Aerotherm seats make the flight more 
relaxing. The DC-7C is designed to fly non-stop across the 
widest ocean and its passengers find even more enjoyment in 
using the individual fold-away Aerotable for reading, writing 
or a game of cards... and meals. Aerotherm pioneered this 
integral table. It opens for use at the touch of a button and 
just as easily folds back out of the way. 

Offer your passengers the best . . . seats by Aerotherm. They 
are designed for safety, comfort, utility and beauty. Contact 
our Project Engineers, The Thermix Corporation. 


COMFORT 
maf REPEAT TRAFFIC 


Model 520A-28 


Model 531D-2 


Project Engineers THE THERMIX CORPORATION Greenwich, Com. 
(Offices in all principal aircraft centers) 
THERMIX CALIFORNIA, INC., 5333 Sepulveda Bivd., Culver City, Calif. 
Canadian Affiliates: T. C. CHOWN, LTD., Montreal 6, Quebec 


Manufacturers 


THE AEROTHERM CORPORATION 


Bentam, Conn. 
45 


| FLYING THE SEVEN SEAS 
| ..in Comfort 4 
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Ground Speed & Drift Angle 
Any Time, Anywhere, Any Weather 


One look and the pilot KNOWS. 
In a glance he reads actual ground 
speed and drift angle. 

This vital data, never before avail- 
able, is displayed on the flight panel 
automatically and continuously. 

The dials “read” the key unit in 
GPL's revolutionary Doppler auto- 
navigation systems. Other phenom- 
ena! units in these systems tell where 


you are and how to get where you're 
going. The systems operate entirely 
without ground aid or celestial fixes, 
have proved themselves globally in 
millions of operational miles. 

GPL's auto-navigators are the re- 
sult of GPL's harnessing of Doppler- 
effect to air navigation—an achieve- 
ment comparable in magnitude to 
the breaking of the sound barrier. 


Crew: pilot and GPL 


Today, military fliers in planes equipped with 
GPL auto-navigators, have another “man” on board 
— guiding the plane with pinpoint precision, working 
automatically, continuously, without fatigue. 


These GPL self-contained auto-navigation sys- 
tems — developed in conjunction with the Air Force 
(WADC) — instantaneously display Ground Speed 
and Drift Angle, Wind Speed and Direction, Longi- 
tude and Latitude, Shortest Course - to-Destination, 
Steering Signal to Pilot (or autopilot). 


The benefits of GPL airborne auto-navigators 
extend to every area of flight. Their vast potential 
has just begun to be explored. 


& OF | 
GENERAL PRECIGION EQUIPMENT CORPORATION 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé to Personnel Manager. 
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Canadians Study ICBM Exit, Re-Entry 


Montreal, Canada—Intercontinental 
ballistic missile exit and re-entry prob 
lems, and design details of higher per 
formance turbojets, were among the 
subjects covered at a joint Canadian 
Acronautical Institute and Institute of 
\cronautical Sciences meeting held re- 
cently at Montreal, Canada 

Gap between ICBM performance and 
development test equipment was de 
scribed by G. V. Bull, K. R. Enkenhus 
and G. H. Tidy of the Canadian Arma 
ment Research and Development Es 
tablishment (CARDE). In enumerating 
present methods for ground simulation 
of ICBM flights, the authors described 
their work with the CARDE aero-ballis 
tic range, showing how this could be 
used for problems such as stage separa 
tion during ICBM boost out of the 
atmosphere. 

In the CARDE design a light gas gun 
using a hydrogen-oxygen mixture and 
with hydrogen as the working fluid is 
used to launch 4 in. diameter models 
into an evacuated range. A dump cham. 
ber is used to trap the heated hydrogen 
gas following the projectile and to duct 
it outside the laboratory. ‘The range is 
2 ft. in diameter and 60 ft. long. It 
is instrumented with two-dimensional 
spark photographic stations to measure 
the trajectory 


Gas Controlled 


Gas inside the range can be con- 
trolled in pressure, temperature and 
content. 

Although the firing range is readily 
calibrated, the authors said that obser- 
vation and measuring problems are ex- 
tremely difficult. Moreover, the types 
of models are limited by the large 
launching loads. Models in the order 
of a few grams can be launched at veloc. 
ities up to 20,000 ft./sec. (about Mach 
20), but heavy models (weighing in the 
order of a few pounds) can only be 
fired at Mach numbers as high as 10 
by using a heavy gas atmosphere such 
is freon 

Summing up the present lack of fully 
developed ICBM test methods, the 
authors concluded that current ICBM 
acro-ballistic problems will continue to 
be mainly solved by expensive test firing 
techniques 

Concrete suggestions for designers of 
cficient engines with high specific 
thrust, low frontal area, were offered 
by two National Advisory Committee 
for Aeronautics researchers and an engi- 
necr from Orenda Engines, Ltd., Can- 


ada. Future turbojets, according to 
these authorities, may well contain the 
following: 


e Transonic Compressors. 
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e High flow combustors. 
High workload turbines. 

W. H. Robbins and H. W. Plohr 
of the Lewis Flight Propulsion Labora 
tory, Cleveland, O., said NACA has 
run transonic compressor which 
achieved 1.48 pressure ratio per stage 
with a mass flow of 30 Ib./sec./sq. ft 
and a peak efhiciency of 0.9 Relative 
Mach number at the blade tips was 
1.1. This, they said, was an airflow 
increase of 20% over that for con 
ventional subsonic compressors or, in 
other words, one transonic compressor 
stage could do the work of two con 
ventional subsonic compressor stages 

The transonic compressor represents 
a major advance in the compressor 
field, according to NACA, as it will 
enable the designer to increase the 


airflow capacity and stage pressure ratio 
simultancously without sacnficing eithes 
eficiency or range. ‘The majority of 
transomic blading employed by NACA 
was selected from a family of double 
circular-are airfoils. The high Mach 
blading differed from conventional au 
foils in that the leading edge of the 
blade is thin and the position of maxi 
mum thickness is shifted toward thi 
trailing edge 


Ramjet Approach Used 


Use of ramjet combustion technique 
now giving inlet flow velocities up to 
200-400 ft./sec was predicted for 
turbojets by FF. M. Wilham: 
Orenda Engines, Ltd. In ramyet-type 
combustors, primary zones will offes 
less obstruction to the airflow, stabili- 


Model of Soviet Satellite 


Model of Sputnik displayed in Moscow shows location of Russian satellite’s four antennas 
Sphere, which weighs 184.3 Ib., measures 23 in. in diameter, is made of aluminum alloys 
(AW Oct. 14, p. 27). Sputnik is reported to have reached peak altitude of 550 mi 
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ty zation will be done in the wake of 
“y gutter-type bluff bodies and a more 
discreet type of piloting will be used, 
Williams said. 


Problems Will Increase 


Structural problems of designing 
combustors for supersonic turbojets will 
increase many-fold because not only 
will compressor delivery air be over 
1,000F and make the cooling of the 
sheet metal parts difficult, but the 
demands for light overall engine weight 
will (as has been already evidenced 
on Orenda’s Iroquois) demand that 
the engine envelope be a continuous 
monocogue structure 

This will make it impossible to con 
tinue the casy accessibility of present 
combustor systems where the cans can 
| often be removed from the engine in 
2 a few minutes. The combustion sys 
tems for these advanced engines will 
have to be able to operate reliably 
for 25-50 hr. right at the outset of 
the engine test development program, 
Williams said. The usual fixes to the 
combustors during development will 
be out of the question and for this 
ind other reasons the combustion sys 
tem will have to be tackled more 
scriously in the early phases of a new 
engine 


Removable manifold 
ts Entire manifold removes 
in seconds—without tools! 


Hinged water curtain 
Swings up for easy skimming 
of entire collecting pan. 

AY Turbine Work 


Complete water circulation 


dend ends to Conventional turbine design tech 


niques, according to Robbins and 
Plohr of NACA, result in severe pen 
ve Binks St le ‘E" D na reci itor ilties in efficiency under the high work- 
y y p p output conditions required for super 
sonic turbojets 
hee Water Wash Spray Booth However, these losses can be mini 
mized by careful attention to the aero 
dynamic loading on the turbine blade 
and the turbine can be “forced” to 
even higher outputs without efficiency 
drop 
NACA has re-designed turbine blades 


Built for easy maintenance dead ends to accumulate sediment. 
Manifold and front water curtain 
come out in seconds—without 
tools! Simplifies clean-up of man- New design shortens depth of wash 
sper we *hamber, rea it. Neve ‘fore 0th wi 

ifold, upper wash chamber, rear unit. Never before a booth with meld the 
water curtain and rear exhaust such maintenance ease. 
Hinged tale peak over the suction surface when 
chamber, inge water curtal tl } | | ] | 

ic blade is being overloadec They 

. ire sct- Free descriptive bulletin 5 

ing pan without dismantling booth! — Ask your Binks jobber distribution they have been able to 


or industrial distribu- * 
design turbines apparently suitable for 
Built for low maintenance tor for a copy of Bul- P} 


Curved wash chamber surfaces |etin DUE. or write 
prevent paint build-up. Complete direct to the address 
water circulation system has no below. Focke-Wulfe Flight Tests 
License-Built Piaggio P-149 
Ask about our spray painting school Focke-Wulfe, Bremen, is carrying out 
Open to all...NO TUITION... covers all phases trial flights of its first Piaggio P-149 


built under license 
German Defense Ministry has or 


dered a total of 190 of this type from 
Binks ; Focke-Wulfe to be delivered within 
? a SF the next four years. Price per plan 
AiR 


is between $25.000 and $28,000. 


EVERVINING SPRAY GUNS COMPRESSORS ACCESSORIES ix of 
+ ” oppay PAINTING Binks Manufacturing Company planes being built under license for the 


German Air Force to reach completion 


3116-30 Carroll Ave. West, Chicago 12, Ill. The others are the Noratlas and the 


Needs less floor space 


arriving transonK compre ssors. 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES * SEE YOUR CLASSIFIED - DIRECTORY louga-Magister. 
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ANY 
AT. 


Today's and tomorrow's aircraft and missiles are being 
Sesigned to fly higher and faster than ever before. As & 
consequence, vital termination points are being subjected 
to increasingly higher and more critical temperatures. 


A-MP Terminals and Connectors provide: 

* reliatle electrical and mechanical! performance at con- 
tinous temperatures up to 1200° F — cyclic to 2000" F a 

accomodation for nicke!, manganese-nickel, iron or 
nichrome wires-solid or stranded 


© full circumferential support for inherently fragile high 
temperature wire insulation 


® assurance of resistance to corrosion 


Por detalied catalog information contact: 


AMP INCORPORATED 


Genera! Offices: 
1236 Eisenhower Boulevard, Harrisburg, Pa. 


Wholly Owned Subeidiaries: Aircraft-Marine Producte of Cunacde Ltd., 
Toronto, Canada Aircraft-Marine Products (Great Gritain) Ltc.. Lon- 
don, England + Societe AMP de France, Le Pre St. Gervais, Seine, 
France « AMP—Holiand N.Y. 's-rHertogenboech, Moliand 


Distributor in Japan: Oriental Terminal Products Co,,Lid., Tokyo, Japan 
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Members of the BOHANAN force ejection team are shown studying a component of a new BOHANAN force ejection system. 
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McDONNELL 101-B ejecting the latest in atomic special 
weapons using BOHANAN force ejection system. 


WEAPONS SYSTEMS in tomorrow's supersonic 
aircraft and missiles require accurate adaptable 
and easily adjusted force ejection systems to guar- 
antee delivery of weapons or separation of any 
stores. Ejection performance and reliability must 
be positive to suit all conditions of mach numbers, 
altitude and attitude of the aircraft or missile. 
Bohanan Manufacturing Co. has pioneered the 
development and manufacture of force ejection 
systems. 


ENGINEERS 
looking for a future 
submit resumé 


LOCKHEED 104.-A delivering atomic punch with the latest 
BOHANAN force ejection system 


i 


NORTHROP SM-62 SNARK involves 3 unique force ejec 
tion and separation systems as supplied by BOHANAN 


Rohanan BOHANAN MANUFACTURING CO. 2125 stoner avenue LOS ANGELES 25. CALIF BRADSHAW 2-542) 
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PROBLEMS: How to keep black boxed equipment operating in sub-zero temperatures 


and how to dissipate the box's heat when air 


cooling is impossible, Answer: Monsanto's OS-45, the most efficient coolant/dielectric from —65 F to 400 F. 


Coolant/Dielectric for air-borne electronic equipment... 
usable from -—65°F to 400°F: Monsanto’s OS-45 


If you are miniaturizing electronic 
equipment and need a coolant that 


65°F to 400°R 


@is an excellent heat-transfer 


eis purmpable from 


medium 
ehas surprisingly good dielectric 
properties... 
you'll find OS-45 tailored to your 
needs, 
Monsanto’s OS-45 is a coolant ‘di 
electric that meets the most severe 
problems presented in “black box- 
ing’ elec trome equipment tor today’s 
Supersonic planes and tomorrow's 
missiles, It has an excellent service 
life and remains purnpable over the 


extreme temperature range of 65°R 


to 400°] 


72 


sible uses of this new coolant ‘di- 
electric in miniaturization, we will 
be glad to send you Technical Bulle- 
tin 0-123. Write, wire or mail cou- 


pon today. 


A silicate ester, Monsanto’s OS-45 
is safe to use and is compatible with 
most materials used in electronic 


construction 
TO HELP YOU consider the pos- 


MONSANTO PIONEERS NEW FLUIDS FOR THE MISSILE AGE 
OS-45: Reg. U.S. Pat. OF. 


Organic Chemicals Division 
MONSANTO CHEMICAL COMPANY e 
Aviation Fluids Dept. OS-6 
8 North | 2th Bivd., St. Louis |, Mo 
nd me t Balletin O-123 which deserthes 
NAME 
OMPANY 
ADDRE 


Where Creative Chemistry Works Wonders for You 
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NACA Studies Ways to Soften Jet Noise 


By J. S. Butz, Jr. 


Cleveland, Ohio—Three basic ap 
proaches to bringing turbojet noise 
down to piston-engine levels are being 
investigated by the National Advisory 
Committee for Aeronautics at the Lewis 
light Propulsion Laboratory here 
Considerable progress is reported even 
though no definite solution has been 
icached and cach noise reduction 
method has its disadvantages 

The general areas of study are 
© Mechanical suppressors (various noz 
zle shapes, ete.). 
Engine design. 
Climb procedures. 

This NACA work is devoted solely 
to decreasing noise during takeoff and 
much of it involves the study and exten 
ion of ideas originating with various 
manufacturers and research groups here 
and abroad. 


Main Drawback 


Many types of mechanical supressors 
have been tried and their main draw 
back has been that they reduce engine 
thrust while cutting noise. ‘To the au 
lines this could mean a revenue loss 
through reduced passenger loads. 

However, the NACA has a nozzk 
cjector combination that reduces noise 
to the required level without the cus 
tomarv thrust losses. The only draw 
back of this installation is that the ejce 
tor will increase the drag of the aircraft 
ind cut its range down 

The whole project is in the expen 
nental stage and efforts are now bemeg 
made to make the ejector both retract 

ble and light 

Current study of this nozzle-cyector 
has given the NACA considerable hope 
that a workable answer to the noise situ 
tion will be reached through a rela 
tively simple mechanical device. Much 


JET ENGINE noise can be reduced by lowering turbine temperature and exhaust velocity. Using new design techniques, low temperature 
low-noise engines can equal the power and efficiency of today’s high-temperature jets. More eficient high-temperature engines 
Exhaust velocity and noise of by-pass engine (right) is reduced by low energy by-pass flow 


be built with the new design methods 


engine has about same noise level as the low temperature engine (above, left). 


CORRUGATED nozzle in combination with annular sheet metal cjector is most promising 
noise suppressor being studied by the NACA. Ejector eliminates thrust loss due to the 
corrugated nozzle, but it has a large drag which would lower aircraft range 


1200 


THRUST. 
REDUCTION 


800 
ALTITUDE, LOW-SPEED 
FT CLIMB 


400 


0 ] 2 
DISTANCE FROM START OF TAKE-OFF MILES 


TAKEOFF and climbing procedures especially tailored for cach airport and its surrounding 
communities can do much to lower jet noise in populated areas. Typical climb procedur 
and the noise it creates on the ground (in decibels) is compared to a proposed low speed 


low-noise climb. 


could 
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The Role of 
PRODUCT ENGINEERING 
in Systems Work 


It has become characteristic of modern weapons systems 
that they are required to operate under severe environ- 
mental conditions, as well as to meet stringent weight and 
space limitations. Moreover, the complexity of many of 
these systems poses additional difficult reliability prob- 
lems, while at the same time the increasingly critical 
consequences that depend on the proper functioning of 
the typical system logically call for a higher degree of 
reliability than previously achieved. The same is true of 
certain electronic systems for industrial applications, 
such as the Ramo-Wooldridge digital control computer, 
some of whose design features are shown above. 
Meeting all of these requirements is in large part the 
responsibility of product engineering. Generally speak- 


ing, product engineering starts with a system or sub- 
system at the breadboard stage and transforms it into 
the final product, which in addition to meeting all of 
the requirements previously stated, must be practical to 
manufacture and to maintain. Such creative productiz- 
ing requires the development of ingenious mechanical 
design features, a thorough knowledge of circuit design 
and component reliability, and a broad familiarity with 
materials and manufacturing processes. 

At Ramo-Wooldridge, the product engineer is an 
essential member of the research and development team 
which has the full responsibility for creating new sys- 
tems, from the initial theoretical studies on into the 
manufacturing stage. Engineers experienced in product 
engineering are invited to explore the variety of open- 
ings which exist at Ramo-Wooldridge in such fields as 
airborne electronic and control systems, communica- 
tions and navigation systems, digital computers and 
control systems, and electronic instrumentation and test 
equipment. 


The Ramo-Wooldridge Corporation 


B730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 
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work still remains before this practical 
device is achieved 

These mechanical suppressors are de- 
signed to alleviate the two conditions in 
the high velocity exhaust of a jet engine 
which are the primary causes of its 
noise. First are the turbulent eddies 
which are created as the high speed ex 
haust mixes with the low speed outside 
air. These eddies produce fluctuating 
pressures which radiate sound waves 

The second major source of noise is 
the shear at the edge of the jet blast 
which results from the steady compo 
nents of the exhaust velocity. This 
velocity shear greatly amplifies the 
icoustic output of the turbulent eddies 
in the jct blast 


Suppressor Method 


Mechanical suppressors all attempt to 
reduce the intensity of these two nose 
ources by 
e Increasing downstream mixing of thc 
ict to attenuate the strength of the 
cddies. 
® Increasing contact area of the ject blast 
with the outside air to reduce velocity 


hear 

Many nozzle shapes have been 
tudied. One is the “organ pipe’ type 
which passes the engine exhaust 


through a number of small pipes. An 
other nozzle uses deeply folded con- 
volutions or corrugations to spread the 
exhaust. Parallel slots have also been 
tried on nozzles 

All of these types can produce the 
required jet reduction of 15 
decibels to bring a four jet transport 
passing directly overhead at 100 ft 
with full power to the noise level of a 
plane with four piston engines under 


the same conditions 

are all 
crious disadvantage they 
build up back pressure on the engine 


with the 
how« Vcr; 


faced 


ind slow its exhaust velocit: mising a 
thrust loss 
Ejector Reduces Loss 

This back pressure and thrust lo 


climinated while achieving the 


ound reduction by 


can be 

iequired urround 
ing a corrugated nozzle with an ejector, 
ccording to the NACA. The ejector | 
i form of jet pump. High 
une exhaust air passing through the 
speed secondary air 


velocity en 


cjector pulls low 
iround the jet blast 
sure im the jet stream 
velocity shear gradient surrounding it 
more gradual character. As men 
tioned previously, this promising unit 
is being developed further to decrease 
its weight and the drag of the ejector 
Another basic approach to the noise 
problem is a change im turbojet design 
o that engine exhaust velocities could 
be efficiently Lowered jet 
would added benefits 


This reduces pres 


and gives the 


reduced 


\clocities have 


because the engine would run cooler, 
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@ Here is instrumentotion thet will save 
money, monpower and odd o safety margin 
to operotion. Operator easily picks up first 
indications of engine trouble and con apply 
preventive maintenance 


THe Land-Air Engine Ana- 
lyzer is designed to be compact 
and to afford every possible con- 
venience for the operator. All 
controls have been brought to- 
gether into a single compact 
package. This means that the 
operator never is required to 
take his eyes or hands off the 
instrument for a single instant 
during an actual analysis 
operation. 


The airborne model can be lo 
cated on the flight deck of an 
aircraft while the ground porta 
ble model can be used in nor- 
mally lighted laboratories, test 
cells, or on aprons. 


The Engine Analyzer provides 
rapid and accurate inspection 
of engine ignition and mechan 
ical malfunctions during flight 
or in preliminary examination 
on the ground. This means 
longer life for engines and con 
tributes to flight safety 


Simplicity of design, compact 
ness, lightweight, easy-mainte 
nance, easy to install and rug 
gedness are all features of this 
specially engineered analyzer 
that has a minimum of parts 
producing a maximum of 
efficiency. 


7446 WILSON AVENUE « 


LAND.-AIR Inc. 


Subsidiary of California Eastern Aviation, Inc. 
UNderhill 


7-7550 


Low MAINTENANCE COSTS... 
_ improved FLIGHT SAFETY with engine 
and vibration analysis — 


The INFLIGHT 136 
AIRBORNE ENGINE ANALYZER 


for use with high or low 
tension ignition systems 
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General Specifications: 
Power Requirements—115 Volt A.C 


400 cycle, single phase 


Power Requirements (total) 
watts 

Total Volume—Less than 07 Cu Ft 

Meets or exceed ll the requirements 

of MIL-A-19129 (AER) and MIL-A 

W207K (USAR) 

The INFLIGHT 156 incorporates the 

switch into the 

This reduces the 


Vibration selector 
switching module 


number of individual units and ca 
bling required for a complete system 
This instrument displays information 
on the face of a cathode ray tube 

tells instantly if and what spark plug 
is faulty, primary and secondary cir 


cuit faults such as short and open 
circuits, breaker points bounce or ar: 
distributor spark advance, prop syn 
chronization, et« 
*Also applies to the Ground Vortable 
Engine Analyzer 


CHICAGO 31, 


ILLINOIS 


LAND-AIR ENGINE 
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ENGINEERS 


ICKERS 


As a part of its jet engine hydraulic starting system evaluation 
program, Vickers Incorporated recently demonstrated the ability of 
its starter package to start Century Series fighters. Acceleration to 

round idle speed of the J-57 turbojet engine, installed in a pro- 
lenlas North American F-100D Super Sabre, was accomplished in 
times comparable to other known starting means...using only 50 
horsepower, prime mover power. 

Consisting basically of production Vickers aircraft hydraulic com- 
ponents... performance-proven on almost all existing U.S. military 
and commercial aircraft...the Vickers starting system offers sub- 
stantial savings in weight, size, and cost — both initial and maintenance 
— over other teat n means. Available as either a ground mobile unit 
or an aircraft-installed airborne version, the Vickers starter package 
is capable of dual function. After engine starting, the hydraulic 
starter motor can serve as an engine-driven pump for aircraft auxiliary 
power requirements in the airborne version. 

For further information regarding Vickers hydraulic starting 
systems, write for illustrated brochure SE-94a, Also, your nearest 
Vickers representative can show you the many system combinations 
available to meet your specific needs. 


DIVISION OF -SPERRY RAND CORPORATION 


Aero Hydraulics Division 
Engineering, Sales and Service Offices: 
Administrative & 3201 Lomita Blvd. 
Engineering Center P.O. Box 2003 

Detroit 32, Michigan Torrance, California 


District Saies and Service Offices: 
Albertson, Long sland, N. ¥., 682 Willis Ave. Arlington, Texas, P. O. 
641 De Sete Drive 


TELEGRAMS: Vickers WUX Detroit + TELETYPE: “ROY” 1149 » CABLE: Videt 
OVERSEAS REPRESENTATIVE: 
The Sperry Gyroscope Co., Ltd.— Great West Road, Brentford, Middx, England 
AND eviteres Or Git HYDRAULIC EQUIPMENT SINCE 
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EXPERIMENTAL noise suppressor is mounted on a test engine at the NACA Lewis Labora- 
tory. Nozzle design lowers noise level effectively but also reduces engine thrust. 


with longer life and greater safety 

Current transport engimes which arc 
based on military designs require high 
temperatures and exhaust 
cfhaenth Im 
deve loped 


turbine 
velocities to operate 
technique 
ince these engines entered production 
make it possible to build low tempera 
ture, low jet velocity engines which are 
is ¢efhicient as today’s jet transport 
powerplants. ‘These 
sult in about a nine decibel sound reduc 
1 large step in the right 


proved design 


engines would 


tion which is 
direction 


Quiet vs. Efficiency 


Main arguing point against 
temperature engines is the fact that the 
improved design techniques could be 
used to produce a more efhicient engine 
with no reduction m noise. ‘The low 
temperature slightly 
larger then its noisier Counterpart and 
would thereby tend to increase aircraft 
drag in some installations 

One current type of turbojet, which 
is as efficient and as quiet as the low 
temperature engine, is the by-pass 
engine. Noise reduction on this power 
plant is achieved in much the same 
nozzle-cjector combina 


hi low 


engine is also 


manner as the 
tion except that the mixing of the low 


energy secondary flow with the high 
speed jet exhaust takes place within 
the engine. The air which is ducted 


round the combustion chamber, tur 
bire and part of the compressor on the 


by-pass engine is mixed with the main 
jet in the tail pipe. This gives the 
resultant jet exhaust a lower velocity 


ind less noise 
reduced im the 
ject and the outside air 

Ihe third method that the NACA 
is considering for reducing noise is by 
aircraft flight technique 
page 73 shows the normal 


Velocity is « pecially 
shear area between the 


varying the 
Chart on 
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clinbing procedure for a jet transport 
| 

It also show 
path 


nd its associated noise 
one of the recommended flight 
resulting from NACA test 


Noise Reduction Technique 


The normal technique ts to take off 
in the yet transport, hold it down until 
it accelerates to about 300 kt. and 
then begin the climb. This is the best 
climbing speed and gives the minimum 
time to climb to altitude 

The alternate 
ults in less noise for people on the 
ground, is to take off and beg 
ing almost at once at an airspeed of onh 
ISO kt 


procedure which 


in climb 


at 
iltitude of 


This climb 
until an 


powell 
1.000 ft. is reached Then the pilot 
throttles back to power and 


nose down to. the point 


brings the 
that will allow him to maintam 180 
kt. speed. As shown on the chart, thi 
procedure makes it possible to reduce 
the sound on the ground by 23 decibel 
at a point 3.5 mi. from take off 

It is impossible to make any 
ind fast rules about how such climbing 


hard 


techniques will reduce noise in com 
munities. Local conditions vary too 
much for this, but it is probable that 
cach separate airport can devise it 
own take off rules to greatly reduce 


the noise in me ighboring populated 
There is the 


combining all 


of 
gener il 


further po 

three of these 
ipproaches to the problem to 
achieve a single, olution, 
Cost, thrust losses and weight are all 
factors of the greatest importance when 
considering devices and procedures to 
he used by ial uirling W hile 
cflective norwe reduction methods may 
be presently available they require much 
more development before they will be 
icceptable to the airline 


il 


PUMP 
PRIMERS 


by 
Arthur A, Nichols 


Low weight, high performance and un- 
usual adaptability to space and geome- 
try of housing structure make Gerotor 
pumps ideal for gearbox lube and 
scavenge service. 

Engineers concerned with drives, aux 
iliary power sources, gear boxes and 
various transmission design problems 
involving pressure lubrication have 
found Gerotor type pumps extremely 
useful in their attempts to hold weight 
down and achieve maximum compact- 
ness with high service reliability. 


Several helicopter 
firms and their 
gear suppliers, for 
example, are using 
our pumps because 
they combine so 
many useful ad 
vantages of impo! 
tance in aircraft 
design The Gerotor 
pump 18 @ positive 
displacement type, 
delivering a predetermined amount of 
fluid in direct proportion to speed It is 
pump 


Integral 


Fig ! 


Transmission Pump 


a form of internal peat 
simple and compact in basic design, 
(has only two moving parts). It is 
lightweight, valvele excep 


tional performance and has low wea! 


prov 


over a long service life. It is balanced 
and extremely quiet in operation 


Unlike conventional wear pumps the 
Gerotor needs only a single shaft. Both 
elements are substantially concentric 
to it and are mated to provide continu 
ous, fluid-tight engagement withou 
the crescent tructure nece ary in 
other internal gear pumps. Porting 
and plumbing are completely flexible 
in location. Further, Gerotor elements 
can be stacked along a single shaft 
and mounted on a single AN pad to 
perform multiple pump functions 
lube, scavenge, boost, etc. (fig. 1). Such 
compactness allows pump configura 
tion to be adapted to the gear box 


Fig. 2 Multiple Element Pump 


geometry. It can be “submerged” in a 
sump which frequently may be part 
of the pump housing, (fig. 2). 


Valveless design insures absence of 
mechanical! troubles and wear problen 


inherent in valve construction 


Technical information plus complet 
custom engineering and precisior 
manufacturing facilities are availabl« 
to help you obtain the right pump to 
meet your specifications Your inquiry 
is invited. 


W. H. NICHOLS CO. 


48 Woerd Ave., Waltham 54, Mass. 
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ARMED reconnaissance helicopter rises to fire 2.75 in. rockets at target. 


Helicopter then drops quickly behind covering trees, 


Army Evaluates Armed Helicopter Units 


Kt. Rucker, Ala.—l-xperimental ex 
ercises with armed helicopters here at 
the Army Aviation Center will be re 
viewed soon to establish tactical doc 
trine and equipment requirements for 
operational flying cavalry units 

Vhese proposed helicopter units will 
be self-contained and able to support 
themselves for three or four days im 


the ficld with their own maintenance, 
resupply and evacuation of battk 
casualty 
Fheir function will be to provide 

@ Close reconnaissance over wide areas 
separating major units on an atomic 
battlefield 

A means of rapidly mounting strong 
infantry attacks against enemy troop 


BELL H1-13 reconnaissance helicopter armed with four 30 cal. machine guns 
approaches a target at high speed under cover of a stream bed. 
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concentrations, supply and maintenance 
groups that reconnaissance shows to 
be forming. 

fo accomplish this mission, flying 
cavalry units will have reconnaissance 
clements equipped with small two-man 
helicopters, troop carrier groups with 
much larger equipment, weapon sec 
tions of large helicopters with thei 
whole payload devoted to missile and 
machine gun armament, and resupply 
and evacuation groups of large heh 
copters 


Patrol Function 


Initial tactical procedure of a flying 
cavalry unit will be to keep reconnais 
sance groups operating in constant pa 
trols over its assigned sector. These 
reconnaissance groups would vary from 
single clements of two helicopters to 
several elements functioning together 
They would be able to cover morc 
territory more thoroughly in a_ single 
morning than motorized cavalry could 
in several days (depending on the 
terrain). 

Enemy concentrations too small to 
warrant an atomic or full-scale airborne 
attack and too distant for engagement 
by motorized troops would be attacked 
by the flying cavalry. ‘Troop carriers 
would move by a sheltered route to 
a line of departure where they would 
mect the weapon helicopters. Weapon 
section would then precede the troop 
carricrs to a landing area close to the 
enemy concentration. 
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Area-saturation fire with missiles and 
machine guns by the weapon section 
would keep the encmy down and sup 
press its fire while carriers discharged 
infantry and withdrew Helicopters of 
the weapon and reconnaissance sechhons 
would then be available to deliver 
suppressor fire against any target that 
the disembarked infantry indicated 


Limited to Area Fire 


At the moment, onlv area fire 1s 
possible from helicopters, but as theu 
stability increases it is believed that 
they will be effective against poit 
targets such as tanks. 

Helicopters are able to take advan 
tage of terrain and cover. In wooded 
and gently rolling country of the type 
surrounding Ft. Rucker, large groups 
of helicopters can move rapidly with 
little possibility of hostile observation 
from the ground except from very 
high vantage points. They fly down 
stream beds, sunken roads, etc., always 
a few feet off the ground or above the 
trees. Their attack on simulated targets 
is sudden and devastating. A small 
number of armed helicopters can satu- 
rate a large area with effective fire for 
several minutes 

The helicopter is, of course, vulner- 
able to automatic weapon fire from 
the ground. But this will probably only 
be effective in open flat country with 
little cover, or if the helicopter is at 
point blank range. ‘This will probably 
lead to ambushes covering possible 
routes of helicopter approach to stop 
flying cavalry patrols and attack groups 
before they reach their objective 


Scouting Role 


Function of the cavalry scout has al 
wavs been to locate the enemy, and 
this usually results in drawing cnemy 
fire. The scout in the small helicopter 
will probably not fare any better or any 
worse than his motorized and mounted 
yedecessors The helicopter will give 
1im a mancuverable and rapid veluck 
for his work, as has been demonstrated 
at Ft. Rucker 

All he licopters in fly mg Car ilry units 
will have some type of armament fos 
their own defense and for ground at 
tack Ihe reconnaissance craft) wall 
have machine gun and/or rocket in 
stallations. ‘Troop carners will have de 
tachable machine guns which can be 
fired in flight and then removed for 
ground use. They will also have port 
holes so that infantrvmen in the heli 
copter will be able to assist in returning 
any ground fire that might be en 
countered. Resupply and = evacuation 
craft will have similar capabilits 

Predictions are already being made 
that another clement will have to be 
added to the flying cavalry units. This 
would be an anti-helicopter section 
with the specific task of protecting 
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VERTOL H-25 weapon helicopter fires salvo of 1.5 in. aerial rockets. Complete payload 
of such weapon ships is devoted to missile and machine gun armament 


| 


APPROACH is made by Sikorsky 11-19 weapon helicopter (above) before attack (below) 


A few of these can saturate a target with continuous fire for several minutes 


*y 
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DEPENDABLE SO 


4 
4 
FOR AIRCRAFT | 
| 
4 - Cc Y INC 
SEND 
FOR THIS 
BROCHURE 


VALUABLE DATA BOOK... covers technical aspects 
of sandwich design considerations, design data, tests, etc. 


Albano, with ite complete, modern, production facilities for the manufacture 
of a wide range of honeycomb structures, is in a position to ful- 

fill your needs for proven high quality (source inspection 

availiabie) and prompt delivery scheduling. 


Write today on your company letterhead for a copy of our 
helpful guide on “HONEYCOMB STRUCTURES". 


[HE ALBaANo [OMPANY. Inc. 


549-555 WEST S4TH STREET, NEW YORK 19, N. Y. 
HONEYCOMB DIVISION 
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other craft in the unit and disembarked 
infantry from attack by hostile heli 
copters. It is generally believed that the 
only flying machine which will be effec 
tive against a helicopter will be another 
helicopter. 


Gen. Howze’s Description 
Maj. Gen. Hamilton H. Howze de- 


scribed the army’s study of the feas 
ibility of aerial cavalry as follows 

In June 1956, when Brig. Gen. Carl 
I. Hutton was commandant, a small 
group of volunteer pilots and enlisted 
issistants were assembled at the Army 
Aviation School and aerial cavalry tests 
were begun, using reconnaissance heli 
copters as test beds 

Four functional categories of aircraft 
wer conside¢ red 
Reconnaissance vehicle (I-13, H-23 
class) 
© Squad carriers (11-21, 11-34 class 
e Antitank vehicle (all classes). 

Following weapons were studied for 
possible application 
Aerial machine guns—.30 and .50 cal. 
e Various fixed fin acrial rockets 
¢ Various folding fin acrial rockets 
© Recoilless rifles. 
e Ordnance and chemical bombs 

Test program was divided into thre 
phase 
@ Feasibility studies and experiments 
¢ Tactical employment tests of platoon 
ind company-sized units of armed heh 
opt rs 
¢ Organizational studies based on first 
two ph iscs 

First phase is, and will be, a continu 
ing series of experiments as different 
weapons are tested for the roles indi 
cated 


Some Capabilities Known 


Known capabilities arc 
¢ Reconnaissance helicopter—As one or 
more machine Were beheved to be 
required, tests were made to determine 
| maximum machine gun capability of 
the light helicopter 

This was determined to be two 
AN M-2 .50 cal. acral machine guns 
600 rd. per gun per min.) or six AN 
M-2 .30 cal. machine guns (1,200 rd 
per gun per min.). Fixed fin 50 mm 
icrial rockets were successfully test 
fired from a light launcher. Also feas 
ible were 3.5 im. tubed rockets. All 
veapons were fired electrically and ad- 
justed with an aircraft optical reflecting 
ight. 
Squad carrier (11-21, 11-34)—Suppr 
ion fire capabilities have determined 
that the ship can fire two or more fixed 
vcrial machine guns forward. It can 
carry cight or more fixed fin SO mm 
rockets forward. The H-21 can handle 
1 twin .50 cal. machine gun turret for- 
ward of the nose wheel. Machine guns 


(.30 cal.) can be fired from side doors 
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TO Descgners of Atreragt & Misses 


NOW YOU CAN REPLACE ALL OF THESE COMPONENTS 


Shown approx 


WITH A SINGLE HYCON EASTERN CRYSTAL FILTER 


Shown approx. Vy size 


AND REDUCE WEIGHT, SAVE SPACE, 
IMPROVE PERFORMANCE AND RELIABILITY 


It will pay you to investigate how this unique component can 
improve performance and reduce costs of your communications 
equipment. Hycon Crystal Filters make possible single conver- 
sions in AM and FM receivers while retaining the important 
advantages of double and triple conversions. These units permit 
excellent reception in the presence of strong jamming or in- 
terfering signals. Center frequencies are accurate to .001%. 
Insertion loss is 1/10 of other filtering methods. Aircraft and 
guided missile environmental requirements are exceeded, Write 
for Crystal Filter Bulletin. 


HI HYCON EASTERN, INC. 


site 


E 75 Cambridge Parkway Dept. 00, Cambridge 42, Mass. 
Affiliated with HYCON MFG. COMPANY, Posadene, California 
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polymers for POWER 


CHEMICAL CORPORATIC 
TRENTON, N. J. ELKTON, MD. HUNTSVILLE, ALA. 


“Registered trademark ot the Thiokol Chemical Corporation for as polymers, sachet propellants, and other chemical products 


cure to a tough solid rubber at normal temperatures | 
gonjunction with the U. S. Army power some of the nation's 


is waist guns. Rifles can be fired from 
cach port. 
© Weapon ship (H-19, H-25)—These 
ships can fire their maximum cargo lift 
capacity in the form of aerial rockets 
Number of rockets depends upon 
weight and configuration of individual 
rocket and its launchers. This is about 
cight in the 5-in. class and up to 160 
or more rockets in the 1.5-in. class. 
Antitank vehicle (all classes)—This 
tudy is still being conducted and 
sults are not ready for release 

Some basic characteristics of armed 
helicopters have been observed. Thes« 
ue indicated by type 
© Reconnaissance—This is a light ship 
nd therefore reacts more readily to the 
recoil reaction of weapons. Ship can 
x rotated rapidly by rudder pressures 
0 weapon traverse may not be essential 
l.levation and depression of weapon 
nd sighting system is essential to com 
pensate for the vertical angle along pitch 
ixis with different load conditions and 
it speeds between the hover and V-max 
It has a built-in vibration which results 
in aim wander or tracking error of 
ibout 7-5 mi. (including pilot tech 
Payload is limited by rated 
gross weight. Sighting, from a hove: 
to cruise speed, is not a serious problem 
© Squad carrier—T his is a larger, heavier 
ship and appears to offer much a morc 
stable firing platform than the recon 
naissance he icopter. As its tactical 
tunction precludes excessive rudder 
traverse or deviation from course when 
in formation, both clevation and _ tra 
verse of weapons is indicated. ‘Tandem 
rotor configuration appears to offer 
along the pitch axis 


niques), 


more stability 


Sighting straight ahead is simple. De 
flection firing introduces problems com 
mon to all aircraft with flexible guns 
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15 Years Makes a Difference 


Sikorsky R-4 (foreground) emerged 15 years ago as the world’s first production helicopter. 
Behind it is an S-56, largest Sikorsky aircraft in production. 


eW capon ship—Stability of the utility 
class helicopter appears to be between 
the squad ship and the reconnaissance 
ship. Elevation and depression of weap 
ons appears to be essential, ‘Traverse 
of forward firing weapons appears to be 
desirable but may not be essential unless 
the ship is to be fired from tight for 
mations. Target tracking accuracy 1 
sults are promising 

Antitank ship— 
from other tests are being applied to 
this study as experiments continuc 


lk learned 


Improvements Anticipated 


Improved engineering designs of pro 
posed helicopters will greatly increase 
the armament and speed capabilities of 
the helicopter as well as provide a much 
more rugged and dependable structure 

he armed helicopter, it the imu 
ciate disposal of the unit commander, 
represents an effective means of deliver 
ing concentrated suppressive fire power 
on short notice. It is not intended that 
this weapon replace the fighter bomber 
the armored vehicle or tank. It is be 
lieved, however, that it does have the 
capability of effectively filling the gap 
between the time troops must be de 
ploved and the time self-propelled 
weapons can be moved into position 

Extensive testing is vet to be con 
ducted to determine the full extent of 
the helicopter’s capability as a firing 
platform. Vulnerability factors must 
be arrived at, and dependability must 
be established, It is apparent that the 
helicopter has a great potential in the 
highly mobile tactical situation en 
\isioned in any future conflict 

valuation of this aircraft im future 
ficld mancuvers will be beneficial in 
determining the full extent of this po 
tential. 


Range 18° x 18", working 


M1238-1818 
distance 9 to infinity. Reada to 0.001" up 
to 24° working distance. Protractor ocular 


reads to 3 minutes of arc. Image ts erect 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob 
jects or points in recessed, remote, or 
inaccessible locations Applications in 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob 
ject when making a setting. Instruments 
available in English or Metric system, 


M1236-46— 
Horizontal range 6, 
vertical range 
Reads to 0.0001 
working distance 5” 
to infinity 


Visit our booth 
& Congress 


Chicago * Nov. 4-8 


Write for Bulletin 194-57 


| The Gaertner 
Scientific Corporation 


1201 Wrightwood Ave., Chicago 14, Ill, 
Telephone: BUckingham | 5335 


National Metal Exposition 


international Amphitheatre 


> 
| 
\\ 
83 | 


MINN 

MEMTATURE CONNECTORS 


+. the only miniature connector line fully conforming 
to the “E” REQUIREMENTS OF MIL-C-5015C. 
Meet minni—E—a complete line of miniature connectors with outstanding 
reliability features! The first miniatures to meet fully the “E" performance 
requirements of MIL-C-5015C, minniE’s are environmentally sealed to resist 
moisture and humidity; ruggedly built to resist shock and vibration, Imagina- 
tively designed to provide application versatility. 
FEATURES 
. Environmentally sealed with unitized back end 
grommet. (Also available with provision for potting.) 
Either grommet seal or potted seal meets moisture 
resistance requirement of MIL-C-5015C, Paragraph 
4.6.21. 
2. Spring-loaded coupling ring provides a positive 
locking action in the bayonet slot, and a constant 
compensating force which eliminates the effects of 
resilient face seal compression set. 
3. Stainless steel bayonet slots and pins reduce wear 
and frictional characteristics. The three pin bayonet 
coupling minimizes the rocking action of the mated 
plug and receptacle 
4. Flattened incline angle of bayonet slote reduces 
mating force requirement. 
$. Hooded contacts resist test prod damage as defined 
in Paragraph 4.5.14 of Amphenol Specification 


340-43-2108. 
6. Unitized grommet seal; clamp and grommet form a 
single unit for ease of bly and int © 


7. Face seal gasket with individual barriers to isolate 
each contact. 

@. Hard insert dielectric (plus resilient face seal) posi- 
tively retains contacts with no possibility of con- 
tacts being pushed out of the insert. 

9. A visual full engagement indicator is included in the 
design to insure the user that he has fully engaged 
the connectors. The indicator is an orange line 
around the receptacle shell. 

@ When using mated sealed connectors, no derating 
for altitude is necessary at 70,000 feet. 

@ Test voltage 1,500 volta RMS 70,000 feet on sealed 
connectors. 

@ Vibration per Method 204 of MIL-Std-202A. 10 to 

2,000 cps at 20 g's. 

@ Temperature cycling range per MIL-C-5015C, Para- 
graph 4.5.3 increased to 257°F. maximum and 
— 67°F. minimum. 


send COUPON for Complete Catalog 


AMPHENOL ELECTRONICS CORPORATION 1830 S. 54th Ave., Chicago 50, Illinois 


Please send me a copy of MINNIE catalog. 


COMPANY. 


CITY, ZONE & STATE 


AVAILABILITY: 
4 CONSTRUCTIONS: “E”, Potting, Jacketed Cable, 
Cable Clamp 

5 SHELL SIZES: 12, 14, 18, 20, 22 

17 INSERT ARRANGEMENTS: Up to 48 contacts; coax 
and hermetic seals also 
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FIREBEE ©-2A drone is suspended between two 300-ft. towers (one in background) as rocket target. PARAMLI transponder is in pod, 


System Measures Near-Miss Distance 


Missile miss-distances are being eval towers as a target for firings by high = sile transponder, and receiving 
uated for the Air Force by Ryan Aero velocity aircraft rockets (HVAR). These recording equipment with direct deci 
nautical Co. with its near-sonic Fircbec tests will assist in calibrating result mal read-out of mussile-target distance 
jct drone, obtained by both the PARAMI and ersus time 

Ryan is using two methods to meas- — single-camera scoring systems with cor lor Randsburg Wash tests, Parson 
ure the distance by which missile misses responding distances obtained from modified 10 HVAR rocket) warhead 
the target camera instrumentation of known a and installed antenna virmg and a 
e@ Parsons Active Ring-Around Miss curacy, using range timing for correla mounting plate for the mussile tran 
Indicator (PARAM) system tion ponder 


Iran ponder in the birebee and 


e Wide angle lens ounted 
PARAMI Systems Utilized ket h tr ili mit ivil il pul ( 


in Firebee wingtip pod 
Inflight tests are scheduled in the Ralph M. Parsons Co., Pasadena, a different frequency which is receive: 
near future at Air Force Missile De-  Calif., is supplying five of the PARAMI — by and triggers the other transponder 
vclopment Center, Holloman AFB, systems to Ryan. One system already thus forming a “nngaround™ loop 
N.M has been used in the Randsburg Wash Ringing frequency’ is reduced bn 
Meanwhile, a series of tests have initial tests; the remaining four delay built into the Firebee tran 
ilready been run at Randsburg Wash PARAMI systems will be used in Hollo, = ponder, with frequency shift corre 
facility, Naval Ordnance Test Station, man tests ponding to separation of target 
China Lake, Calif., where the Firebee PARAMI system includes target missile antenna 
Q-2A drone was suspended between — transponder (mounted in Fircbee), mis Ringing frequency monitored 


md 


LAUNCH tower has rail launcher 70 ft. long (left); rocket (right) has equipment for missile transponder in place of warhead, 
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THE B&H 


ANALYZER 
® 


Two of the most important factors that affect jet engine life, efficiency, and safe 
operation are Exhaust Gas Temperature (EGT) and Engine Speed (RPM). Excess 
heat will reduce “bucket” life as much as 50% and low EGT materially reduces 
efficiency and thrust. Any of such conditions will make operation of the aircraft 
both costly and dangerous. The JETCAL Analyzer predetermines accuracy of the 


EGT and (interrelatedly) Tachometer systems and isolates errors if they exist. 


The JETCAL ANALYZES JET ENGINES 10 WAYS: 


1) The Jereat Analyzer functionally tests 
EGT thermocouple circuit of a jet aircraft or 
pilotiess aircraft missile for error without 
running the engine or disconnecting any wir- 
ing. Guasanteero Accunacy is 24°C, at en- 
gine test temperature 

2) Checks individual thermocouples “on the 
bench" before placement in parallel harness. 
3) Checks thermocouples within the harness 
for continuity. 

4) Checks thermocouples and paralleling 
harness for accuracy 

5) Checks resistance of the Exhaust Gas 
Temperature system. 

6) Checks insulation of the EGT circuit for 
shorts to ground and for shorts between leads, 
7) Checks BGT Indicators (in or out of the 

reraft). 
8) Checks EGT system with engine removed 


from aircraft (in production line or overhaul 
shop). 


9) Reads jet engine speed while the engine is 
running with a guaranteed accuracy of +0.1% 
in the range of 0-110% RPM. Additionally, 
the TakcaL circuit can be used to trouble 
shoot and isolate errors in the aircraft tachom- 
eter system. 


10) Jercat Analyzer enables engine adjust- 
ment to proper relationship between engine 
temperature and engine RPM for maximum 
thrust and efficiency during engine run (Tab- 
bing or Micing). 

ALSO functionally checks craft Over- 
Heat Detectors and Wing Anti-Ice Systems 
(thermal switch and continuous wire) by 
using Tempcat Probes.. Rapid heat rise... . 
3 minutes to 800°F! Fast cycling time of 
thermal switches .. . 4 to 5 complete cycles 
per minute for bench checking in production. 


Bea H INSTRUMENT Co., INC. 
3479 West Vickery Blvd. * Fort Worth 7, Texas 


Sales-Engineering Offices: 


DOUBLE 


DIAGNOSIS 
TO PREVENT 


VALLEY STREAM, L.1., N. Y.: 108 So. Franklin, LO 1-9220 @ DAYTON, O.: 209 Commercial Bidg., MI 4563 © COMPTON, CAL.; 105 N. Bradfield St., NE 6-8970 


Tests EGT System Accuracy to 
4°C at Test Temperature 


(functionally, without running the engine) 


Tests RPM Accuracy to 10 RPM 
in 10,000 RPM (=-0.1%) 


The JETCAL is in worldwide use . . . by the 
U. S$. Navy and Air Force as well as by major 
aircrajt and engine manufacturers. Write, 
wire or phone for complete information 


“HEART DISEASE” 
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ground station, Computer corrects for 
calibrated time delays in target and 
missile transponders, and muiss-distance, 
in feet, is recorded on paper tape 
together with timing pulses 


Tower Launching 

In Randsburg Wash tests, IIVAR 
rockets were fired from top of a 150-ft 
high mobile launching tower which has 
a slotted rail launcher 70 ft. long, and 
is adjustable both in elevation and azi 
muth 

Firebee drone was suspended 150 ft. 
above ground between two 300-ft.-high 
towers located 2,800 ft. downrange from 
the end of the Jauncher rail 

For additional data on miss-distance, 
Ryan engineers designed a wingtip pod 
containing a T raid 500 camera equipped 
with a 165-deg. wide-angle lens facing 
to the beam 

Camera was remotely triggered at in 
stant the rocket was fired from the 
launching platform. By measuring mis 
sile image size, distance of the rocket 
from target as it passed Firebee could 
be estimated 

Three Bowen CZR-1 cameras pro- 


vided photographic coverage of the 


tests. Located at various stages along 
route, they collected data on the 
missile’s velocity, acceleration and 


trajectory. 


Fairchild Orders Up 


Fairchild Engine Div., Fairchild En 
gine and Airplane Corp., Deer Park, 
N. Y., said that a recent $1,300,000 o1 
der for its 1,000-Ib. thrust J44 turbojet 
has increased its total dollar volume of 
orders for the small engine to mor 
than $7,000,000 during the last nine 
months 

Production volume called for by these 
orders is somewhat over 200 engines. A 
small portion of the contracts will go 
for continued product improvement of 
the 10-vr.-old engine which now costs 
between $20,000-$22,000 

Most of the current orders are cither 
for the Navy version of the Ryan bir 
bee target drone or wingtip thrust assist 
powerplants for USAI Arctic-based 
C-123s 

AviATION Werk ha learned that 
both the J44-powered Navy Firebees 
ind the Continental Aviation J69-pow 
cred USAF Firebees have been running 
iway from the F9F and F-S6 type chas« 
planes at 50,000-ft. altitudes 

At this height the small drone’ 
lightness, especially after its fuel runs 
low, makes it able to outperform th 
heavier aircraft 

\ Fairchild spokesman said that even 
though the J44 is a relatively outmoded 
design, its demonstrated reliability and 

uitability for drone and takeoft assist 

ipplications are expected to extend its 


production life at least another five 


\calrs, 
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Erco Fabricates Unique Airborne Hose Drum for 
Flight Refueling, inc. 


Erco’s proven ability in sheet metal fabrication 
manifested itself recently in the fabrication of a 
special hose spool for in-flight refueling 


Flight Refueling, Inc. supplied the blueprint de- 
signs and Erco engineers and sheet metal crafts- 
men constructed an extremely workable unit which 
incorporated a dual combination of fabricatin 
techniques and abilities. Chief design features o 
“ this unit emphasize no slippage and sound per- 
| formance under extreme stresses and speeds plus 
rigidness in operation and ruggedness in light- 
weight construction 

Erco subcontracting facilities embrace over a 
quarter of a million square feet — under one roof 


E> with the finest in both production and precision 


metal working machinery available 


You are invited to inspect Erco’s facilities per- 
sonally — or write for “Erco Production Facilities” 
which gives the complete picture. 


NUCLEAR PRODUCTS 


= ged ap 


DIVISION, GCF INDUSTRIES, INC. 
RIVERDALE, MARYLAND 
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Tomorrow 


AST MONTH RUSSIA SURPRISED, perhaps shocked, the 
world by launching the first man-made satellite. 


This month, however, after calm appraisal of all factors 
involved, Sputnik seems more a victory of propaganda 
than a triumph of practical science. The moon is still a 
long way off. We have every intention, and the capa- 
bility of planting the Stars and Stripes there first. 


On the record of the years, 


In America’s proved electronic achievement and 
know-how, 


In the vastness of our enormous national resources 
—both in manpower and material, 


In the firm and far-sighted policy of our government, 


In the devotion to duty of the many thousands in 
government charged with our national security, 


In the very history of our unflinching acceptance 
of every challenge, 


LORAL 


Contributing to America’s vital first line of defense and to its future scientific progress through electronic research and development. 


is ours! 


In the singleness of purpose to achieve our goals 
for peace and the welfare of all humanity... 
You may feel very confident, indeed, of America’s 
future. 


Yes, we can be confident that America already has in its 
laboratories and testing grounds the means, the men and 
the machines unequalled anywhere in the world. And 
we can take pride in the fact that America’s achieve- 
ment in rocketry, avionics and electronic communica- 
tions is the accomplishment of free men living in a 
free society. 


Yet, what we have, what we have done, is nothing to 
what America in its unbounded reserve capacity can do. 
As the speed up of progress accelerates, we will take it 
in stride without sacrificing human needs. 


The future, like the present, will be in America’s control, 
which is a very fortunate thing for a free world. It is our 
job, and the job of every citizen to keep it that way. 


Loral Electronics Corporation 


Low 


LEON ALPERT, 


President, 


ELECTRONICS CORPORATION 


NEW YORK 72, 


NEW YORK 
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Plant Choice Reyed to Vibration Level 


By Philip J. Klass 


Clearwater, Fla.—New $44 million 
facility for developing and producing 
inertial guidance systems and compo- 
nents, called * ‘world’s most jiggle-proof 
plant,” has been opened here by Min- 
ncapolis-Honeywell on Florida’s west 
coast, near St. Petersburg 

One corner of the 98,000 sq. ft. fa- 
ility is located at 27° 53’ 26.1” N. 
Lat. and 84° 43% 25.6” Long. which 
defines its position to within 10 ft.—a 
necessity for precision alignment by 
celestial means of inertial platforms 
under test. 

One of the major reasons for select- 
ing the Clearwater location over 20 
other sites was its relative isolation 
from natural and man-made vibration 

a requirement for testing gyroscopes 
that have drift rates of the order of 
0.001 deg. per hour. Honeywell en 

eineers measured the vibrations caused 

by tides from the Gulf of Mexico, 10 
mi. away. They also measured carth 
tidal effects—the periodic shifts in 
earth's crust caused by sun and moon 
gravitational pull 


Soil Samples 

Soil samples were taken down to 
depths of 60 ft. to test compressive 
characteristics of sub-soil because in- 
finitesimal shifts in plant floor level 
can introduce appreciable errors in in- 
crtial component tests 

Honevwell says that vertical vibration 
in its gyro assembly and test area is 
less than 10 millionths of an inch, 
ind as low as four micro-inches on 
special test pedestals. Horizontal vibra- 
tion is only one micro-inch 

I'o achieve this degree of isolation 
the company went to great lengths 
The plant is built on pre-stressed con 
crete pilings, 30-35 ft. deep. To mim 
mize the effects of moisture, the plant 
floor is constructed 24 ft. above ground 
level and the building is surrounded by 
a large moat, extending three feet be- 
low normal ground level. Asphalt apron 
runs from building to the moat to carry 
off rain water and the moat is con- 
tinuously pumped dry. 

Gyro rooms are built on 18-in. slabs 
of concrete and are isolated from 1 
mainder of the building. Gyros and 
stabilized platforms are tested on 10-ft. 
conerete pede tals to isolate them fur- 
ther from vibration. All heavy, vibrat- 
ing machines, such as air conditioning, 
compressors, and special power genera 
tors are mounted on springs and rubber 
pads and located in a penthouse ad- 
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to prevent contamination 


OPTICAL celestial means are used to align inertial platforms before testing. 


i 
HONEYWELL’S new Florida facility will develop and build inertial systems and components, 
- 
' 
* 
\ 
FLOATED gyros are filled with viscous fluid in vacuum enclowe 
— . ! | 
at . 
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To voice the world’s 


The shipboard and battle-announcing needs of a 
submarine pose problems that just “standard” 
equipment can’t meet. 

Exceptional ruggedness is required, both to 
withstand shock and to resist heat, humidity, and 
salt moisture. 

Power must be adequate, yet compressed into 
the smallest possible space. 

Dependability is relative to such factors as 
cruise distances never before attempted by under- 
water craft. 

An example of products meeting such prob- 


ww 


newest submersibles 


lems is found in the announcing equipment 
aboard the atomic-powered Nautilus and Sea- 
wolf, built by our associate division, Electric 
Boat, and “voiced” by Stromberg-Carlson. Here 
standard components were re-designed to the 
special conditions involved. On the Nautilus, to 
date, our equipment has logged more than 60,000 
nautical miles without difficulty of any sort. 
Similar equipments also serve the land and air 
arms of our country’s military forces and give 
evidence of equal dependability under the special 
conditions for which they were designed. 


STROMBERG-CARLSON 


A OIVISION OF GENERAL OVYNAMICSE CORPORATION 


General Offices and Factories at Rochester, W. ¥.—West Coast plants ot San Diege and Los Angeles, Calif. 


| 
| 
| 
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Cyrogenic Gyroscope 

Minneapolis-Honeywell, like several 
other companies, is investigating feasi- 
bility of building gyroscopes that employ 
spinning electrons at near-absolute zero 
temperatures instead of conventional 
spinning flywheel, according to a com 
pany official. Program is in the research 
Stage. 


joming the plant. Penthouse steel git 
ders are enclosed in concrete to provide 
further vibration damping. 


Current Programs 


Existing plant is primarily an engi- 
neering and pilot production facility 
which can turn out about 60 inertial 
systems per year. Plans are ready for 
1 110,000 sq. ft. manufacturing facility 
iddition when business level requires, 
iccording to Melvin P. Fedders, vice 
president and general manager of the 
new operation 

Current programs at the new plant 
total about $3 million, including devel 
opment of “a new type of inertial guid- 
system,” for Air Force’s Wright 
\ir Development Center under a $1.8 
million contract. Honeywell also is 
building a three-gyro (integrating) sta 
bilized platform and associated attitude 
programmer for use in the Titan and 
Thor ballistic missiles. These report- 
edly are similar to the ones the com- 
pany developed for Project Vanguard 
earth satellite program 

Honeywell also is developing digital 
computers here with company funds 
for use in inertial systems. Digital 
computers are expected to reduce size, 


Compact Memory 
Kighty-cight recording heads on an eight- 
inch diameter magnetic disc memory unit 
provide high density data storage on North 
American Autonetics Division's portable gen- 
eral purpose digital computer (RECOMP). 
Memory units have operated more than 
1,300 hours in the field without mainte- 
nance, company reports. 
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weight and improve computational ac 
curacy over analog computers presently 
used by Honevwell 

Current employment here is around 
450 of whom about 200 are profes 
sional engineers. ‘Total employment is 
expected to reach 600 by end of the 
vear with an annual payroll of about 
$3.5 million 

Honeywell reports that it has made 
significant gains in both the accuracy 
and reliability of integrating (HIG) 
gyros which form the comerstone of 
the firm's imertial systems work. Com 
pany Officials say that the new facility 
is producing HIG gyros with drift 
rates in the order of 0.001 deg per 
hour 

This is roughly 100 times better 
than the carly HIG gyros, and approxi 
mately 1,000 times the accuracy of carly 
postw if gyros 

oneywell’s Minneapolis tacility will 
continue to make low-cost HIG gyros 
with moderate dnft rates for use in 
fire control systems, while imertial 
quality gyros will he developed ind 
built here in Florida 

Another indication of gyro progres 
was the report of significant reduction 
in the number of parts used in HIG 
gyros. Honeywell's first (non-inertial 
quality) HIG-5 gvro was constructed 
from 425 individual parts, according 
to John W Anderson, manager of 
engineering her In a subsequent 
HIG-4 model, the number of part 
was cut to only 225. One of the current 
inertial-quality HIGs now under design 
has only 90 parts 

Anderson also reported that com 
pany’s new MIG (miniature integrat 
ing gyro), originally expected to have 
a dnft rate of 0.5 deg./hour is ex 
hibiting drift rates of only 0.1 deg 
hour, equal to the accuracy of the 
much larger HIG-6. New MIG gyro 
is used in Army's Sergeant missile, 
Anderson said 

But these gains in gyro accuracy 
have reached the point, Anderson said, 
where gyro designers must now concern 
themselves with the oscillatory nature 
and internal damping of molecules of 
the materials from which gyros ar 
fabricated 


Effect of Errors 


Critical effect of small gyro, acceler 
ometer and alignment errors on overall 
navigation accuracy of an inertial system 
was pointed out by George Rusler, head 
of systems cngineering her If a 
Schuler-tuned inertial system used in 
a Mach | airplane is to have an accum 
ulated error of no more than one nau 
tical mile after one hour's operation 
individual elements of thi tem must 
meet the following requirement 
eGyro drift rate must be less than 
0.008 deg./hr 
@ Accelerometer error in measuring 


OptiTherm® 
Infrared 


Radiation 
Sources 


Temperature controlled 
black bodies 


Infrared sources are typical of the 
integrated line of OptiTherm com 
ponents available from Barnes kn 
gineering. OptiTherm Sources are 
universally recognized as precise 
black body standards for testing 
and calibrating infrared detectors 
systems and instruments. Most of 
the calibration sources for the 
SIDEWINDER program are made 
by Barnes Engineering 

You will find five models of 
OptiTherm Sources to choose from 
with controlled temperature range 
up to 600°C. Four laboratory unit 
with .5” cavity openings are avail 
able, and one model for field use 
has a 12” x 12” reference surface 
All models are compact, yet rug 
gedly built, and are readily coor 
dinated with other components in 
infrared systems 

Advances in radiation and re 
mote temperature measurement 
owe much to developments that 
originated with the Infrared Divi 
sion at Barnes Engineering. They 
are equipped and stafled to develop 
your infrared systems 


If you are thinking of using infrared 
write for complete information on the 
integrated line of Barnes OptiTherm 
infrared radiometers, source 


detectors and « omponent 


BARNES ENGINEERING COMPANY 
Stamford, Connecticut 


Are you on the mailing list for 
TECHNIOLES? Th publication, 
devoted to devel pments in unfrared 
deter tion, will he sent on re quest 
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Generates a precise sinusoidal function accurate to within 0.1% 
at excursions up to «2°, 0.5% up to «10°, and 1% up to «15°. 


This newest Genisco machine utilizes a unique conical crank mechanism to 
generate an angular oscillation which closely corresponds to a theoretical sinusoidal 
waveform, A precision sine-cosine resolver coupled to the crankshaft can be used 
to bring a test instrument output signal and the oscillating table output signal into 
coincidence for direct reading of phase lag angle. 


The extreme accuracy of the Model B386 Oscillating Table makes it pestiouany 


suited for evaluating the damping and response characteristics of angular acceler- 
ometers and rate gyros. The Model B386 can also be used for calibrating peak 
angular velocities and peak accelerations to the accuracy of the known angular 
excursion and frequency, Within its range, the machine can double as an environ- 
mental angular shake table. 


For complete information and performance specifications, write to- 


Brief specifications 

Angular Excursion: infinitely adjustable 

from zero to + 15° 

Frequency Range: Continuously variable from 

0.02 to 3 cps in the low range; 0.2 

to 30 cps in the high range. 

Accuracy: 

Angular Excursion — within 10 minutes of arc. 
Frequency indication — within 1% with 

tachometer; within 0.1% with stroboscope 

Payload Capacity: 100 Ib. deadweight; 750 Ib.-in. 
under dynamic conditions. Protected against dynamic 
overload by replaceable shear pins. 

Vibration Isolation: 

Vertical Dispiacement — 0.003” max. at any frequency 
Lateral Dispiacement — 0.001” max. at any frequency. 
Platform Diameter: 8”. 


Approx. Weight: 400 Ib 


2233 FEDERAL AVE., LOS ANGELES 64, CALIFORNIA 


Fs © .\ 


less than 0.00015 


celeration must be 


Vhis is the equivalent of an acceler 
ation so small that it would require an 
automobile accelerating at this rate from 
a dead stop a total of 24 hours to reach 
30 mph., Rusler said. 

© Azimuth alignment error of platform 
at start of mission must be less than 
0.045 deg. This is equivalent to one 
inch displacement in 100 ft 

inal integrator error (drift) must 
be less than 0.04%. 


Cleanliness 

Assembly of gyros and other inertial 
components is carried out in familiar 
dust-free rooms, with an iin pe rtant as 
ist from the state of Flonda which 
itself provides a relatively dust-free en 
vironment, Fedders savs. By means of 
filtering and clectrostatic precipitation, 
the dust count im the gyro rooms 1s 
maintamed at than 15,000 partu les 
(one micron or larger) per cubic foot 
The count often is down to 5,000 pet 
cubic foot. Fedder IVS 


Expansions, Changes 


In Avionics Industry 


Fairchild Semi-Conductors Corp., 
Palo Alto, Calif., is name of new firm 
organized by Fairchild Camera & Iv 
strument Corp. around nucleus of 

ientists recently employed at Beck- 
man Instruments’ Shockley Semicon 
ductor Laborator 

New company, which will develop 
ind produce semiconductor devices, 1s 
headed by H. FE. Hale, vice president of 
hairchild Controls Corp. Dr. Robert 
Novee heads new company’s research 
group 

Other recently announced expan 
ions, change ind mergers in_ the 


viomes field include 


Temco Aircraft Corp., Garland, Tex., 
has completed $59,000 antenna res« irch 
laboratory for testmg performance of 


mtenna systems 


¢ Booz, Allen Applied Research, Inc., 
is new name of the former Applied Re 
earch Inc. Company's new address i 


#30 Green Bay Road, Kenilworth, Ill 


General Electric's Computer Dept., 
Phoenix, Ariz., has opened new Com 
puter Applications Laboratory, staffed 
by more than 70 specialists, to handle 
business, scientific, engineering prob 
lems for outside companies Dr. Her 
bert R. J. Grosch heads new laboratory 


e Sperry Gyroscope Co. has opened new 
haison office in Davton, in Monument 
Bldg., which will be staffed by rm presen 
tative of company’ Acronautical 
Equipment, Air Armament, Microwave 
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weldless 


or welded 


Uniform, dependable, accurately made Edgewater Rings 
are furnished in a wide variety of cross-section shapes, nines 


and in diameters from 5 to 145 inches. They meet the 
most critical specifications and standards of quality. rt il 
Representative applications include bedring races, jet J 
Write for bulletins 


ngine parts, parts for missiles and rockets, gears, grind 
8 P »P f ond complete data, 
ing rings. 


Edgewater Steel Company 


| P.O. Box 478 « PITTSBURGH 30, PENNA. 
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The successful maiden flight of Kaman's pilotiess helicopter 
hos odded a new concept to militory strategy. Flown 
entirely by remote control, the voriety of missions possible 
with these ships is almost limitiess. Using the Kaman robot 
as a flying TY or motion picture comera, complete bottie- 
field surveillance ond torget morking are available without 
hazord to personnel. Also possible is the entry of the 
robot helicopter into contaminated or hazardous areos. 

The contro! station is portable and can be operated 
from the ground or in air to air operotions. Mission equip- 
ment such as comeras, weapons, target markers and 
detonctors can be actucted ot the control station, 

Kaman is proud of this forword step which has been 
taken in behalf of our Notional Defense effort. 


THE KAMAN AIRCRAFT CORPORATION 
Bloomfield, Connecticut 
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20 Amps At 200C 


Miniature silicon rectifiers, rated 20 amps 
t 200C, with peak one-cycle surge rating of 
300 amps, maximum leakage current of 5 
ma., are now in production at General Elec- 
tric’s Semiconductor Products Dept., Clyde, 
N. Y. New rectifier comes in four types: 
IN1301, 1N1302, 1N1304 and 1N1306, 
with peak inverse voltage ratings of 50, 100, 
200 and 300 volts, respectively. 


K:lectronics and Electronic Tube divi- 


SIONS. 


e Gulton Industries, Inc., Metuchen, 
N. J., has acquired Titania Electric 
Corp. of Canada, Ltd., Gananoque, 
Ontario, through stock exchange. New 
acquisition will produce electronic in 
truments and components of parent 
company, 


¢ Laboratory For Electronics, Boston, 
has formed new Computer Products 
Division to develop and market data 
processing devices. New division was 
formed from personnel previously en- 
gaged in developing data processing 
systems for bank use after company 
decided to withdraw from the complete 
data processing systems field. 


> Semiconductor Decade Switch—Bcll 
l'clephone Laboratories has developed, 
but not yet officially unveiied, new semi- 
conductor equivalent of the beam 
witching tube which makes it possible 
to construct 10-stage switching counter 
in a device about 4 in. long. Load (out- 
put) currents of 20 ma. may be possible 
trom each stage. 


>» Micro-Miniature Magnets—Perma- 
vent magnets as small in diameter as a 
human hair have been made from 
Cunife (60% copper, 20% nickel and 
20% iron) at National Bureau of Stand- 
ards. Material has several interesting 
properties. It can be cold drawn in- 
stead of requiring Casting or sintering 
mto desired shape Cunife can be cold 
worked to point where its magnetic 
properties are adversely affected but 
initial magnetism can be restored by 
simple heat treatment, Bureau of Stand- 
ards says. 


Telemetry—W atch 
reveal a new 


> Major Gain in 
for Radiation, Inc., to 
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hM/FM telemetry receiver design 
technique which reportedly will pro 
at least a 10 db. gain over existing 
receivers without modification of air 


borne transmitters. 


vide 


> Transistor Sales Continue Climb— 
Semiconductor manufacturers sold 15.6 
million durnng first cight 
months of 1957, more than double the 
6.9 millon sold in the same period a 
vear Dollar volume was $42 mil 
hon compared to $19 milhon last 
Figures were released by Ele 
tronic Industries Assn., formerly Radio 
Electronic ‘Television Manufacturers 


Assn. (RE TMA) 


transistors 


Ago 


Check these 
| unusual, 
high standard 
specifications 


CY constant damping 
(0.5 0.1 critical from 
—20° F to +220° F) 


(2) Subminiature size 
(0.937” dia. x 2.0” long) 


| (3) Outstanding reliability 
| (exceeds requirements of 
MIL-E-5272A Specs) 


(4) High resolution 


Diviston of 
| 100 Morse Street, 


= SUBMINIATURE PRECISION RATE GYRO 


With Constant Damping Over 
A Wide Tere Range * 


DETROIT CONTROLS 


Amenican-Standard 


Norwood, Massachusetts 


> New Lightweight Nav/Com Package 
Lear will unveil its new light 
weight grated navigation-commun 
for business aicraft 
weighing about 21 Ib 
VHF receiver, transmitter 
navigation 
package, 
the 


lope receivers 


soon 


mntes 


cation 
Basi 


will include 


pac kage 


svstem 


and ommnuirange Provisions 


More complet 
ibout 37 Ib 
plus marker beacon 
iutomatic direction finder 


weighing 


will include foregoing 


glick 


md 


Microwaves, Anvone?—Uhe 1958 Na 
tional Symposium on Microwave 
Theory & Techniques has been sched 


it Stanlord University 
should submit LOO 


uled for May 5-7 


Prospec tive author 


NO HEATERS — 
REQUIRED) 


PRODUCTION 


Extremely high natural 
neies (up to 43 cps 
for 1 radian/sec; lower if 


desired) 

(6) (6.) v ariety of motor 
characteristics 
(3¢, 2¢, or split ; 26V 
or 6.3V; 400 

(7) Wide variety of sensing 
ranges (from 0.5 radians/ 

sec to 20 radians/sec, 


full scale) 
Light weight; 3.7 oz. 


J 
ACTUAL SIZE ae 
>= PUTER CENTER 
144 
oO 
is 
“os 
a2 } 
‘ 
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word abstract and 500-word summary 
of paper before Jan. 15 to: Dr. Kiyo 
Fomivasu, 6O1 California Ave., Palo 
Alto, Calif 


> Datamation With French Accent— 
lrance now ranks second only to the 
United States in the manufacture of 
clectromic data processing machines, ac 
cording to publication France Actuelle. 
rance exports more than $3 million an 
nually, publication reports 


P Signed on Dotted Line—Sever! 
avionics imanufacturers report following 
new business 


© Cubic Corp., San Diego, has received 
mulhon Aw bkorce contract exten 
ion for production and imstallation of 
its Secor systems for missile tracking 
and ranging 


© Technical Research Group, Inc., New 
York City, reports a $155,000 Signal 
Corps contract for study and design of 
an atomic clock which will be sufh 
ciently rugged to operate in a missile 
and withstand launching shock 


Electronic Communications, — Inc., 
(kormerly Air Associates) St. Peters 
burg, Ila., has recewed $12 million con 
tract from Hughes Aircraft for airborne 
communications and data link equip 
ment to be used in Hughes’ fire control 
systems for the and F-106 


© Topp Manufacturing Co., Los An- 
geles, has received $1.1 million contract 
from Civil Acronautics Administration 
for 65 omnirange transmitters 


P Private VORs—Civil Acronautics Ad 
munistration has established require 
ments for mstallation, performance and 
of privately-owned (non 
federal) very high frequency ommidiree 
honal radio ranges (VORs) in CAA 
echnical Standard Order N27.) Pur 
pose of N27 is to obtam standardiza 
tion of VORs such as are operated by 
state aviation organizations with those 
installed, operated and maintained by 
the CAA, 


> Bendix to South Africa—Scven new 
Vickers Viscount transports of South 
African Airways will be equipped with 
airborne weather radar systems to be 
delivcred by Bendix Aviation before the 
cud of the vear 


P Army Missile Components—Arnny 
cently disclosed that General Electric's 
Missile and Ordnance Systems Depart 
ment has been working on arming and 
tuzing systems for five Army missiles 

Honest John, Little John, Corporal and 
Lacrosse surface-to-surface-missiles and 
the Nike-Hercules surface-to-air missile. 
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Kaiser-Aiken flat cathode ray tubes, one using newly developed transparent phosphors 
(above) and the other conventional translucent phosphors (below) are key elements in 
new Army-Navy cockpit display undergoing flight tests in T2V-1 (AW Oct. 21, p. 34). 


Flat, Transparent Cathode Ray Tube 
Tested in Army-Navy Cockpit Display 


Transparent flat tube permits pilot to view through it for contact flight. Development of 
flat tube was first revealed by Aviation Week three years ago (Sept. 20, 1954, p. 10). 


AVIATION WEEK, November 4, 1957 
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Simulated picture of contact flight is presented on transparent 
flat tube mounted behind windshield of T2V-1. Lightweight digital 
computer, developed by Litton Industries, and an analog generator, 
developed by DuMont, provide signals which create pictorial pres 
entation on flat tube intended to simulate what pilot would see 
under contact (VFR) flight conditions. In ultimate version . . 


Conventional instrament panel, in rear cockpit of the 
using latest of conventional aircraft instruments, points up greatly 
reduced complexity of proposed new Army-Navy display. New instru- 
mentation has been demonstrated to nation’s airlines. 


AVIATION WEEK, November 4, 1957 


Flat tubes will be used both for vertical and horizontal situation 4 
displays as shown in mock-up, Small flight control “joystick” is 
operated by right hand, new type throttle control is operated by 

left hand. 
gram, designed the layout for future aircraft application. Sim 


Douglas Aircraft Co., prime contractor on the pro 


plicity of cockpit instrumentation is in marked contrast to 


Central control computer (above) and magnetic storage drum (be 
low) will perform all required computation of flight and navigation 
Models 


shown are interim equipments to be replaced by improved models 


data, eliminating analog type computers now employed 
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Flexible Shafts 
Make Operations 


Easier! 


The manufacturer of this hue control for a color TV set uses a standard §.S. 
Wuire PLexipte Suart to cope with a 90° turn. The shaft needs no alignment... 
can be quickly and easily installed. Costs are lower... manufacturing is simpler... 
assembly operations are easier, faster. 

You can often reduce a complex system of gearing, universals and other parts 
to ONE FLexis_e Suart! Flexible shafts also make better designs possible . . . allow- 
ing new freedom in locating connected members to save space and facilitate opera- 
tion and servicing. 

For many years, these versatile shafts have been making industrial operations 
easier. They are tough and rugged... yet have the sensitivity you need for delicate 
adjustments, Design engineers and manufacturers discover new uses for S.S. WHITE 
FLexipce Suarrs every day. Can your product be improved by a simple... better 
. . . less costly way of transmitting power or remote control? Our engineers will be 
glad to work out a flexible shaft application with you. Just write to 


8.6. White industrial Division, Dept AW 10 East 40th St., New York 16, N. Y. Western Office: 1839 West Pico Bivd.,Los Angeies 6, Calif. 


USEFUL DATA on how to select 
and apply flexible shafts. Write for 
Bulletin 5601. 
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EQUIPMENT 


New Turbojet Test Cell Can Be Airlifted 


Ontario, Calif.—Completely portable 
three-unit test cell system has been de- 
signed to accommodate turbojet engines 
up to 35,000-Ib.-thrust capacity. System 
was demonstrated successfully in runs 
with a J79 powerplant to a group of 
about 25 military representatives from 
Air Materiel Command, Wright Air 
Development Center, Oklahoma City 
Air Materiel Area, ‘Tactical Air Com- 
mand and Strategic Air Command. 

In simulation of a run from time of 
unloading from aircraft—including §set- 
up of three test cell units, installation 
of J79 on dolly and engine light-off 
clapsed time was | hr. 55 min, for six 
men and two supervisors. 

Deéve loped jointly by General Electric 
Co.'s Production Engineering Dept., 
Lvendale, O., and company’s Aircraft 
Apparatus Service Shop, Ontario, Calif., 
the new portable field-test facility in- 
cludes 
Engine dolly. 

Control trailer. 
@ Fuel trailer. 


Designed for Airlifting 


lotal weight of the three units is 
less than 15,000 Ib. Each is designed to 
be completely portable by air, and can 
be towed on land at 25 mph. to meet 
basic military requirements 

General Electric so far has built only 
one prototype portable test cell system, 
which was used in the military demon 
stration, and is also scheduled for use by 
General Electric as its own property in 
its activities at Dallas, ‘Tex., in support 
of the Ai Force-Convair B-58 bomber 
program 

No price tag has been set for the 
portable test cell system but it is likely 
to be in the neighborhood of $59,000. 
High degree of commercially available 
items have been used by General Elec- 
tric in manufacture of the test cell SyS- 
tem. 


70-Day Development 

General Electric says that only 70 
days elapsed from the time specifications 
for the test cell were firmed until initial 
demonstration 

While projected to meet Air Force 
requirements for a portable test cell, 
General Electric specially tailored the 
prototype system for its J79 turbojet 
But the company says the system can 
be modified with adaptors and instru 
ment changes to handle any jet engine 
in existence or currently projected, since 
the dolly’s design iimitation is 35,000 
lb. thrust. 
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PORTABLE test cell system is set up fe 


wa check of J79 turbojet. Note how test cell dolly 


is restrained by four carth screws which extend about 5 ft. into soil, 


CONTROL trailer has storage area forward, control section aft. Panels give easy access to 
instrumentation. Operator's window is over main instrument panel. 


System also has potential in the com 
mercial market where relatively inexpen 
sive engine test facilities are required, 
for example, at overseas or temporary 
bases or for use during transition to per 
manent fixed cells for jet transport en- 
gine testing 


Anchored to Ground 


Restraining mechanism for the en 
gine dolly consists of four earth screws 
or augers for anchoring the dolly on a 
soil base for field testing. Each auger 
has a 23,000-Ib. shear test capacity. Two 
rear augers are connected to the two 
front augers by stecl beams. Front aug 


ers are tied to the rear of the engine test 
dolls 

Engine dolly wheels are mechan 
ically retracted so that dolly’s chassi 
rests on ground 

Ihrust restraint is translated through 
dolly’s members to the thrust sensing 
clement 

Nylon tarpaulin with steel perimeter 
is placed on the ground under and for 
ward of the engine inlet to prevent 
suck up of loose earth or other debn 

Dolly also can be idapted to concrete 
pads by fastening rear of its base frame 
to anchors 

Minus tonguc md with wheels rr 
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Providing a flight table which 
can be continuously oriented in 
space with respect to three mut- 
vally-perpendicular reference 
axes, the CTl Dynamic Flight 
Simulator can be programmed 
directly from the output of a 
computer. Operating smoothly 
with no gearing, the instrument 
accepts independent voltage 
signals in each of the 3 axes and 


CALIFORNIA TECHNICAL INDUSTRIES 


DIVISION OF TEXTRON INC 


BELMONT 6, CALIFORNIA 


THREE-AXIS 
SIMULATOR 


converts these vector analogs 
into a position corresponding to 
the defined space vector. 


By thus reproducing the condi- 
tions of an actual high-perfor- 
mance aircraft or missile in flight, 
the unit expands the capabilities 
of any laboratory. 


Write for brochure 


TRANSDUCERS 
for 
ABSOLUTE, DIFFERENTIAL 
or GAGE PRESSURES 


Outputs linear with pressure, | | 
pressure altitude | 
and air speed. 


For Recording, Control and 
Indicating in Industry. 


Write for complete 
technical information 


364 Glenwood Avenue, East Orange, N. J. 


Electro-mechanical 
instrumentation for aircraft, 
missiles, and industry 


Over 85% of the torque wrenches 
used in industry are 


TORQUE WRENCHESS 


Read by Sight, Sound or Feel. 


manufacturer, 
design and 
production man 
should have 
this valuable 
data. Sent upon 


request. 
S turtevant foo 


tracted, dolly is 95 in. wide, 172 in. 
long and 108 in. high. 

Control trailer has forward storage 
section to accommodate adaptors, bell 
mouth, debris screen, nose fairing, con- 
trol cables, harnesses and other items. 
Trailer is designed for integral power 
unit (gas turbine or diesel) but proto- 
type uses standard 220-volt, 3-phase line 
power. 

Trailer’s control section, about 5 x 6 
ft., accommodates test operator and in- 
spector, contains main.and auxiliary con- 
trol panels, fire blanket, extinguisher 
and first aid kit. Insulation drops the 
sound level in the booth to about 60 db. 
during J79 runs. 

General Electric based instrument 
placement in the trailer on the expe 
rience of four operators, cach having 
about 10 years of test cell operation. 
Main panel accommodates standard en- 
gine parameter instruments, On the 
right is a load panel, and on left a panel 
for vernier exhaust gas temperatures and 
exact rpm. Instrumentation is standard 
to make calibrating simple, and is 
within 1% or better accuracy. All pres 
sure sensing is remote and fail-safe. If 
main power is interrupted to control 
trailer, fuel flow is immediately shut off, 
remaining closed until the switch is 
thrown. No fuel passes through the 
control trailer. 


Designed for Comfort 


I'railer is temperature controlled, has 
a viewing window. Except for cable 
lead-in box, trailer is normally closed to 
cut noise level. Access is easily accom 
plished through panels on trailer ex- 
terior. 

Control trailer is 93 in. wide, 224 in. 
long, 120 in. high. 

Fuel trailer has 2,000-gal. capacity, 
provides maximum flow of 65,000 Ib 
per hr. at 60 psi., has 5-micron filter 
‘Towed, it will carry a 22,000-Ib load at 
25 mph 

All controls are explosion-proof. In 
addition to pumping system, the unii 
contains flowmeter, high-speed electrical 
shutoff valve, plus emergency manual 
valve. ‘Tire surface loading 1s low to 
promote portability through sand, snow 
or mud. Tanker is 88 in. wide, 239 in. 
long and 87 in. high. 

During test run, distance between 
dolly, control trailer and tank is 40 ft. 


Pan American Jet Seats 
Emphasize Safety Angle 

All seats for Pan American World 
a Bocing 707 jet transports, both 
first class and tourist, will be manufac 
tured by Acrotherm Corp, Company 
says special design emphasis will be 
placed on safety features in accordance 
with recommendations made by the 
National Advisory Committee for Aero- 
nautics. 
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REPORT FROM RYAN 


Ryan’s Diversification 
Creates Wide Opportunity for Engineers 


X-13 Vertijet Adds New Punch to Airpower 


Washington — Unveiled in an unpre 
cedented flight at the Pentagon, the 
Ryan X-13 Vertijet gave military 
officials a glimpse of the future of air- 
power. Like a huge bat, the Vertijet 
unhooked itself from its nose cable, 
hovered vertically, then whipped over 
into horizontal flight and roared out of 
sight 

World's first jet VTOL aircraft, the 
Vertijet combines the flashing perform- 
ance of jet power with the mobility of 
missile launching. It frees supersonic 
airpower from runways and airports. 
Without landing gear, flaps, actuators, 
the X-13 concept means less weight — 
more performance in speed and climb. 

In the words of a top Air Force 
General, “The Vertijet has provided 
military planners with a new capability 
for manned aircraft of the future.” 

Achieved in close cooperation with 
the Air Force and Navy, the Vertijet is 
based upon Ryan's unsurpassed 24 


million manhours of research, develop- 
ment, and test in VTOL aircraft. 


Navy, Army 
to Use New Ryan 
Navigator 


San Diego—Navy aircraft—piston 
engine, jets and helicopters will soon be 
equipped with Ryan lightweight auto 
matic navigators and ground velocity 
indicators. Lightest, simplest, most 
reliable, most compact of their type 
these systems are self-contained and 
based on continuous-wave radar 

The navigators provide pilots with 
required data such as latitude, longi 
drift 
angle, wind speed and direction, ground 


tude, ground speed and track, 


miles covered and course and distance 
to destination. Ryan is also developing 
guidance systems for supersonic missiles 


More Orders for 
Ryan Firebees 


San Diego— Nearly $20 million worth 
of Ryan Firebee jet drone missiles have 
heen ordered by the Air Force and Navy 
in 1957. In operational use, the Firehee 


is the nation’s most realistic “enemy” 
target for evaluating the performance of 
air-to-air and ground-to-air missiles. It 
altitude 


maneuverability and extended duration 


possesses the high speed 
needed to simulate “enemy” intercept 
problems 

America’s number-one jet drone, the 
Firebee is another example of Ryan's 
skill in blending aerodynamic, jet pro 
pulsion and electronics knowledge to 
meet a challenging problem... answer a 
vital military need 


Ryan has immediate career 
openings for engineers 

Look to the future. Look to Ryan where you can 
grow with an aggressive, forward-looking company 
You'll find a variety of stimulating project Ryan 
engages in all three elements of modern flight 
airframes, engines and electronic systems 


Mr james Kerns 
Ryan Aeronaut 
Lindbergh Field, 2736 Harbor Drive 


| San Diego 12, California 
| 


Engineering Personnel 
cal ompany 
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GANTRY moves around panel, riveting the panel and shaving excess rivet material. 


Mobile Unit Speeds DC-8 Riveting 


New gantry riveter speeding produc 
tion on Douglas DC-S ‘jetliner is es 
sentially a large mobile unit in which 
yoke containing riveting equipment 
free-wheels over the panel. It is tng 
gered into approximate working position 
by an operator using air motors 

Known as Manco-Crispin  riveter, 
principal feature of the machine ts 
that it brings the riveting operation 
to the work, instead of moving work 
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to a stationary riveting location, Doug- 
las points out. Rivet-by-rivet longitu 
dinal work is climinated, as is 
the need for extra floor space to ac- 
commodate panel movement under a 
riveting location, Douglas 


TASS 


stationary 
maimtamns 
Only space necessary is for the length 
of the part 
Yoke containing the riveting and shav- 
ing tools is easily hand-positioned over 


riveting location Immediate riveting 
area of the panel is automatically main- 
tained 90 deg. to the axis of riveting 
anvil by a sensing unit. 

Automatic cycle starts with bottom 
cvlinder containing a pressure foot rising 
to the work, exerting a clamp force to 
squeeze pancl upward against rivet 
head. 

Rising within lower cylinder, rivet 
gun upsets rivet against anvil, then 
retracts. This is followed by shav 
ing mechanism that removes excess 
rivet metal to close tolerance. After 
shaver retracts, yoke is hand-positioned 
to next rivet location and cycle is re- 
peated. 

Riveting system was conceived by 
T. §S. Crispin, tooling administrator 
of Douglas Santa Monica Division. 
Machines are manufactured under li- 
cense by Manco Mfg. Co., Bradley, 
Ill. 

Five of the riveters are in operation 
at Douglas aircraft's Long Beach Di- 
vision. 


W. Germans Negotiate 


Powerplant Licenses 
Bonn BMW  Tricbwerkbau (Mu- 


nich), a subsidiary of Bayerische Mo- 
torenwerke (Munich), is negotiating a 
license agreement for Lycoming air- 
craft engines, another agreement with 
Orenda Engines Co. for servicing the 
Mk. 5 and Mk. 6 of the German Air 
lorce, and a cooperation agreement 
with Rolls-Royce on joint technical de 
velopment of some unidentified —proj- 
ects which the German Defense Min- 
istry is expected to order in the near 
future, 


Ultrasonic Detector 


Finds Metal Defects 


Ultrasonic inspection equipment to 
detect flaws in metal plate, taper skins, 
forgings, rolled and extruded bars and 
other shapes of titanium, aluminum 
and steel has been installed by Republic 
Aviation Corp. 

Installation consists of an ultrasonic 
tank with mechanized 
search-unit positioning equipment, 
electronic flaw detection equipment 
and a bridge crane for material ne 

High frequency pulse waves indicate 
on an oscilloscope whether there are 
any defects in the metal being in 
spected, and the location and extent of 
any flaw 

Equipment features an alarm system 
which warns the operator by flashing 
light or ringing bell when a defect has 
been located Electronic machine 
transmits waves at frequencies ranging 
from 200 ke. to 25 me. 

Republic says that the equipment, 


Immersion 
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HOW TO SOLVE AIRCRAFT AND 


_ COMPONENTS DESIGN PROBLEMS WITH 


Organic 800°/. Organic 


SE-555 


225 Ib/in 


Typical 
Silicone 
60 Ib/in 


Tensile Strength Elongation Tear Strength 


Intense cold (down to — 30°F) or 
searing heat (up to 700°F), G-E 
Versilube F-50 exhibits the most 
constant viscosity and best sta- 
bility of any hydraulic fluid. 


Write for more information . 


GENERAL @@ ELECTRIC 


Silicone Products Department, Waterford, New York 


Problem: Find a high-temperature aircraft wire that pro- 
tects itself—and the crew. 


Solution: Wire made with G-E silicone rubber insulation. 


Exposed to an 1800°F flame for hours, G-E silicone 
rubber insulation still insulates, forming an ash of 
silicon dioxide, an excellent non-conductor. No toxic 
fumes are released, nor will it shrink and expose the 
wiring, as the laboratory experiment on the left shows. 
Silicone rubber has superior dielectric strength at high 
temperatures and keeps it for years. It stands up well 
to oil and fuel splashes, has low water absorption, It 
is highly flexible down to — 75°F. 

Check into the specifications for silicone rubber aircraft 
and ignition wire, for it costs litthe more than standard 
wire, and much less than other high temperature wire. 
Technical literature and names of qualified wire and 
cable manufacturers are available on request. 


Problem: Organic rubber parts failing because of tempera- 
ture extremes and ozone. High tear and tensile strength 
cannot be sacrificed. 


Solution: Replace with SE-555—silicone rubber with tear 
and tensile strength comparable to organic rubber. 


SE-555 is a new silicone rubber with tear and tensile 
strength double that of ordinary silicone rubber (see 
comparative typical values at left). Whenever maximum 
resistance to weather and temperature extremes (minus 
150°F to 500°F) is required, combined with high tear 
and tensile strength, specify SE-555. This is the only 
material available to rubber fabricators that meets AMS 
3345 requirements for tear and tensile strength, elonga- 
tion, heat resistance, compression set and low tempera- 
ture flexibility. SE-555 can be fabricated in practi ally 
any color, including white. 

You can order high strength silicone rubber parts im- 
mediately because SE-555 is available from stock for 
shipment to your fabricator. For more information and 
a list of qualified fabricators, mail the coupon below. 


Problem: Find a hydraulic fluid that functions over the 
30°F to 700°F range needed for future aircraft 


Solution: Versilube F-50, General Electric's new silicone 
fluid, with the best performance over this range of 
any hydraulic fluid now available. 


Over the — 30°F to 700°F range, only General Electric's 
new silicone fluid, Versilube F-50, provides adequate 
performance in all these areas: thermal stability, lubri- 
City, vViscosity-temperature coeflicient, oxidative stability, 
oxidation threshold temperature and hydrolytic stability. 
No other serviceable hydraulic fluid matches the 
thermal stability of G-E Versilube F-50-—-up to 600°F 
and for many applications, up to 700°F. Its lubricity is 
unequalled at temperatures as high as 700°F and com- 
parable to other hydraulic fluids in the moderate 
ranges. Versilube F-50 also maintains a more nearly 
constant viscosity than other hydraulic fluids over the 
— 30°F to 700°F, 

For more information about Versilube F-50 and other 
G-E silicone fluids, send the coupon below 


Section D7J11, Silicone Products Dept. 
General Electric Company, Waterford, N. Y. 
Please see that | receive all available information, plus names of 
manufacturers, of aircraft wire hot air ducts silicone 
fluids for mechanical applications | also want data on: 


Address 
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in diameter. 


all applicable portions of 
MIL-R-5757C and 


MIL-R-25018 


5 Amps resistive... 


2 Amps 


at 28 VOC or 115 VAC. 
Coil voltage from 

6—200 VAC. 

For all the facts. write today. 


Making “sweet music 
together’ — missile control 
systems and tha new 
HG-25M-R, sub-muiniature 
relay by M-G. 

This rugged relay measures 
only 1%” 


a new note in 
gub-miniature 


by 635” 
Surpasses 


Contacts 


inductive 


BRADLEY FIELD 


The Army's Flying Platform 


* WINDSOR LOCKS, CONN. 


made by Sperry Products Co. of Dan 
bury, Conn., helps substantially in 
quality control of material for major 
structural components and results in 
considerable savings in time and cost by 
rejecting defective raw stock before ex 
pensive, time-consuming machining is 
begun 


Decision Handed Down 
In Electrofilm Suit 


Law suit filed by Electrofilm Corp. in 
Supenor Court of California charging 
Therm-O-Lab Corp. with appropriat- 
ing the rights to a missile heating unit 
(AW July 2, 1956 p. 32; Nov. 5, 1956, 
p. 34) has been settled. In a decision 
handed down recently. Judge Leon 
Yankwich, chief federal judge of the 
9th Circuit, held the Electrofilm dry 
lubricant patent in issue invalid in all 
claims 


Amphibious Helicopter 
we ‘ge r 
Finishes Flight Tests 
Vlight tests of the research Vertol 
HUP-2 helicopter which was recently 
amphibianized by Edo Corp. (AW Oct 
21, p. 32) have been completed at the 


I'lushing Bay, N. Y., test site. Machine 
is now waiting delivery to Patuxent 


The Air Force X - 18, now under construction 


Hiller research is now directed into 
helicopters, ducted fan aircraft, and tilt-wing propelloplanes, 


Naval Air Station for further test work. 

During the flight checks, the heli- 
copter was landed in water at sink rates 
up to 8 ft./sec., double the sink rate 
required by the Navy's BuAer. Forward 
speed during this test was 5 kt. 

Although amphibianization added a 
total of 350 Ib. to the helicopter’s maxi 
mum gross weight of 6,100 Ib., 69 Ib. 
of emergency flotation gear previously 
carricd was removed. Result is a net 
weight increase of 280 Ib. 


Company Will Make 
Explosive Devices 


Design, development, manufacturing 
and test services of packaged explosive 
power devices and related clectronic 
equipment will be provided by a new 
engineering and production company, 
Holex, Inc., Hollister, Calif. 

Products will include igniters for 
solid and liquid rocket engines, pres 
sure cartridges, explosive trains, clec 
trically operated initiators, and thread 
in type glass-to-metal seals 

Mechanical and electronic parts and 
assemblies to integrate these compo 
nents will also be designed and manu 
factured. Ernest J. Stecker, formerly in 
charge of facilities planning for Con 
vair's Guided Missile Division, is presi- 
dent of Holex 


The Marines’ XROE - | collapsible Rotorcycle 


Atomic Age Demands Preparedness... 
MORE MOBILITY 


Never before in history has mobility meant so much to military 
planning and tactics. No wonder all the services, particularly 
the U. S. Army, look to the air—and VTO*—for the only road 


to revolutionary progress. 


Engineers: write for opportunities with an industry 
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* Vertical Toke Off 


leader in an ideal California locale. 


Hiller Helicopters has one objective in its many research pro- 
grams for the Army, Navy and Air Force: to transform ideas for 
better VTO aircraft, capable of widespread practical applica- 
tions, from dreams to reality in the shortest time possible. 


HILLER HELICOPTERS 


PALO ALTO, CALIFORNIA 
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Who said it can't be cut ? This internal 
helical gear for the Sikorsky 5-58 
helicopter transmission is cutona 
production basis at Indiana Gear 
Works although the material is 

50 Rockwell C and the tolerances for 
involute, spacing and angle 

are those of a master gear 


PRECISION 


is Our Oh Product! 


@ Everything at 1.G.W. is geared to precision, You'll find a “feeling” for 
precision not just in inspection and production and engineering, but also 
in maintenance and shipping and on throughout the company. It's the 


basic reason why I.G.W. is the recognized source for precision gears 


INDIANA GEAR WORKS, INC, Sa 


INDIANAPOLIS 7, INDIANA 
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The McDonnell ‘Engineering Campus’'is now occu- 
pied by our engineering staff. These buildings, 
combining functional excellence with beauty, give 
our engineers a new kind of work environment for 
creative thinking and effective achievement. 


Our multiple project organization—airplanes, heli- 
copters, missiles—allows us to supplement these 
outstanding working conditions with an assignment 
both stimulating and rewarding. Learn more about 
our company and community by writing: 


Raymond F. Kaletta 
Technical Placement Supervisor 


The Campus is located 11 miles northwest of St. Louis, 


where you can enjoy the comforts of suburban living 
with easy access to “big city’ cultural, recreational, P. O. Box 516 
and shopping facilities St. Louis a, Missouri 


MSDONNELL 
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Helicopter Simulator Is Research Tool 


By Craig Lewis 


Ft. Worth—Unique helicopter simu- 
lator has been developed by Bell Air- 
raft Corp. as part of a long range pro 
gram to design an ideal helicopter in- 
trument flight system 

Simulator employs a contact analog 
contact helicopter flight 
mounted on a dynamic 
actual flight mo 


to simulate 
nd will be 
platform to duplicate 
tions 

Basic simulator cockpit is now in 
peration at the Bell plant here. 

Bell developed the simulator as part 
f the Army-Navy instrument program 
it shares with Douglas Aircraft Co. 
under the supervision of Office of Naval 
Research (AW Oct. 21, p. 34). Bell is 
prime contractor in a program aimed 
it development of an optimum helicop 
ind Douglas runs 
wing air- 


ter instrument system, ¢ 


1 similar program for fixed 


craft. 
Psychological Tests 


Bell's contact analog could eventually 


form the basis for an actual instrument 


flight system, but right now its pn 
mary use is in the simulator system. 


Simulator will be used for psychological 
tests of various displays to determine 
the optimum display system for simple, 
cfhicient helicopter operation. 

Current simulator system is built 
around a_ closed sheet-metal cabin 
equipped with a seat, flight controls and 
1 contact analog display. ‘The display 


presents two pictures to the pilot—one 


represents a view straight ahead and the 


other a view downward at a 45 deg 
angle. 

These pictures are presented on 
two 17 in. cathode ray tubes, and the 
system will be able to use flat tubes 


when they become availabk 


The display can indicate pitch, roll, 
yaw, altitude changes and forward and 
lateral velocity. The display depicts con 
tact flight in terms of a field of squares 


grid pat 
horizon, 


Ihe forward view shows this 
tern diminishing to a distant 
while the downward view is filled with 


a grid pattern. 


Grid Simulates Motion 


In flight simulation, the 
tern moves just as terram 
pear to move im reference to the pilot im 
contact flight. ‘The squares in 
crease or diminish in size 
altitude changes, the horizon 
to indicate roll or pitch. And 
motions show the pilot how fast he is 
moving over the simulated terrain and 
in what direction, 

The simulator run by an 
analog computer through a display gen 
crator 


grid pat 
wi ap 


actual 
to simulate 


moves 
other 


system 1s 


A test program is set up in the 
computer, and signals are sent to the 
generator. Bell is using an electro- 
mechanical generator now, but an elec- 


tronic generator being developed by 
DuMont Laboratories will replace it 
around the first of the year, and the new 
gencrator will give the system smoother, 
more precise displays. 


Ultra Light Goes to Sea 


I'wo television cameras pick up the 
grid pattern from the generator and 
display it on the two cathode ray tubes 
in the simulator cockpit. In the fu 
ture, Bell shift to a random dot 
pattern to replace the grid now in us 

Ihe pilot closes the loop in the sys 


imulator con 
in response to the display, ‘These 
ind also to 
becom 


tem when he moves the 


trol 
movements go to recorders 
the computer where they 
vals for adjustment of the display 


1 dynam pl itform 


karly next vear, 
developed by Franklin Institute wall 
he ulded to the stem It wall be 
driven by hydraulic servos and wall add 
motion to the mulation proce 


When the DuMont generator is avail 
ible, Bell will be able to flv the con 
tact analog system im an ITI heh 
copter An ITT cockpit will then 
be wstalled on the plat 
reactions 


inulator 
form to compare the system 
under flight conditions 
lation 

This will give a 


fic lity oft 


ind under simu 
precise test of the 


mulation achieved 


Testing Program 

Bell will use both the present cock 
pit and the ITTL-7 cockpit for the test 
ing program The cockpit is 
mor sophisticated ince it provides the 
standard set of helicopter struments 
and control test 
simulate such things as engine 


ubject can 
starts 


the 


Ihe testing program 1 tarting out 
with very simple flight equations, al 
though the computer and system can 


lip-jet helicopter developed by Fairey Aviation Co., Ltd., of England, is carried on platform at stern of HLM.S. Grenville in the English 
Channel during evaluation tests of the aircraft's ability to operate at sea. Helicopter is powered by a Blackburn -Turbomeca Palouste turbo 
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generator which supplies compressed air to pressure-jet units at rotor tips (AW April 8, p. 34). 
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handle such complicated equations as 
those for the H-40 turbine helicopter. 
First tests will use fixed-wing equations 
md involve only level flight. The Bell 
testers want to concentrate on display 
uroblems and eliminate helicopter con- 
trol problems for the time being. 


Subject Source 


Subjects for the testing program will 
be drawn from Bell's factory popula- 
tion, although students in local col 
leges may be used later 

All subjects will be male and should 
be as naive about flying as possible. 
esters will use subjects who have never 
flown an airplane, and as many as possi- 
ble will be persons who have never 
ridden in one 

Bell's simulator work is part of its 
long range quest for an ideal helicopter 
cockpit under the Army-Navy program 
sell program, called ideal-man-helicop- 
ter-cngineering project, started two years 
ago, about a year and a half after Doug 
las launched its fixed-wing program 

Bell's program is keyed to the fact 
that the services, and especially the 
\rmy, need a helicopter that can fly at 
low altitudes in bad weather without 
ground aids. And the instrument svs 
tem should be so simple that the aver- 
age helicopter pilot can fly it without 
cxtensive special training. 

Since most helicopter imstrumenta- 
tion is actually fixed-wing aircraft equip- 
ment and not very efhcient for helicop- 
ter operation, Bell is starting from 
cratch to design and develop instru- 
mentation specifically for helicopters. 


Human Engineering Program 


Such a project starts with the pilot 
who must use the instruments, and 
Kell has launched a substantial human 
cngineering program to determine what 
information a pilot really needs to op 
crate a helicopter. Courtney and As 
ociates has completed a study for Bell 
on pilot information requirements for 
cach mode of flights 

Bell will take this information and 
determine which flight data are most 
unportant, what cues are necessary for 
various flight modes, etc. The simu 
lator will be valuable in this phase to 
test pilot reaction to various combina 
tions of information. When Bell settles 
on what data should be presented, the 
next problem is how to present it, and 
the simulator can be used to test vari 
ous types of data display. While this 
exploratory work is going on, Bell can 
anticipate certain hardware needs 

Development of an airborne com- 
puter has been ordered, and feasibility 
studies have been subcontracted for 
such basic instruments as altimeters, air- 
speed indicators and obstacle detectors. 
Work is also being done on high reso- 
lution radar. 
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OFF THE LINE 


Wyle Laboratories, Segundo, 
Calif., is constructing a high-flow liquid 
and gaseous oxygen facility for testing 
missile components and systems, as well 
as for cleaning and packaging compo 
nents for operational usc Vechnical 
assistance for the project will be pro 
vided by Linde Co., a division of Union 


Carbide Corp 


Perkin-Elmer Corp. registered annual 
sales of $12,753,563 for the fiscal vear 
ending July 31, 54% ahead of last year 
Net income was $509,985, equivalent 
to $1.15 a share compared to 33¢ a 
share last year. Company's backlog of 
orders at the end of the fiscal vear was 
$8,400,000 and working capital reached 
$4.596.759 

Perkin-Elmer'’s expenditures for 
search and development for the cur 
rent vear were $746,741, almost double 
the $481,307 spent the previous year 
Company ts expanding its headquarters 
at Norwalk, Conn., and is establish 
ing subsidiaries in Canada and Eng 
land. 


New aircraft: cngin 
depot, called Airengines, Inc., has been 
established at 660 Rockaway Turnpike, 
Lawrence \ ( Ompany receives 
removed from aircraft, strips 


pau 


cngimes as 


them of cowling and accessor md 
subcontracts overhaul Accessones are 
overhauled by Aiengines and cowlng 


and sheet metal ar repaired is neces 
sarv. When engines return after over 
haul, company builds them up and re 


turns them to the urcraft) ownel 
Airengines, which is a division of An 
ponents, Inc., says it has recewed 


is Vang and 


sponse from such carriers 
Swissair 


Northeast Airlines recently moved it 


llorida-bound four-engine flights from 
Gate 1] to the Marne Terminal at 
LaGuardia Airport. Twin-engine Flor 


ida flights moved to the Marne Term 
nal two months ago. Twin. and four 
engine flights to New England will 
continue to use Gate 1] 


Viscounts prope ler first 


Vickers 
turboprop to 
have passed the three-milhon propelles 


hour mark 


operate commercially 


Folding Tire Developed 


New type of aircraft landing gear, based on use of a folding tir 
a research program by Fairchild Aircraft Division 


is being developed under 


Program has entered the second, ot 


prototype phase. New tire and gear system is expected to solve many operating problems 


of short takeoff and landing (STOL) aircraft on unimproved fields 


Inset shows (left to 


right) fully inflated tire, partial deflation, and folded tire one-cighth the size of fully inflated 
unit. Features of the tire include continuous, high tensile nylon cord wound around the 
tire body (main picture) to provide reinforcement at points where highest stress is expected 
and an automatic vent system for deflating and folding the tire so that it can be stored in 
space of a standard tire. Added advantage of the valve is that it allows the tire to be a 
high pressure unit for operation on paved surfaces and a low pressure tire when plane rolls 
on rough, unprepared fields. Folding feature does away with large size problem of conven 


tional low pressure tires. 
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KEARFOTT has been engaged in the development, 
production and flight testing of Inertial Systems and 
their components for over 7 years. Their leadership 
in the field of lightweight, high precision Inertial 
Guidance Systems for aircraft and missiles has been 
proved by performance. The instrument shown here 
is a typical KEARFOTT inertial platform. 


INERTIAL 
GUIDANCE 


Based on this 3 gyro, 3 gimbal stable platform 
weighing only 25 pounds, precise vertical 
reference (2 milliradians) under all dynamic 
conditions is guaranteed. This system also serves 
as an all-latitude compass system with 1° per 


CENTRAL GYRO 


REFERENCE hour random drift rate. Its performance is 
SYSTEMS substantiated by the hundreds of systems in 
operation today. 
Based on a 29.5 pound 3 gyro, 4 gimbal platform, 
LIGHTWEIGHT | Kearfott All Attitude Compass Systems provide 
' continuous steering signals throughout a LABS 
ALL ATTITUDE maneuver. In addition to the compass features of 
COMPASS the U.S.A.F. J4 System, precise vertical reference 
for fire control, autopilot and radar stabilization 
AND VERTICAL is available. Proved by 2 years’ service in the 
REFERENCE ] field. Total system weight—57 pounds. 
SYSTEMS 


\ / Kearfott's great circle dead reckoning computer 
systems, continuously compute and display 
present position, course and distance to a primary 
and 3 alternate destinations, latitude and 
longitude of the destination points. Ground track 
is also indicated. Range: 2000 miles, speed range: 


GREAT CIRCLE 


NAVIGATION 2000 knots. Extensive flight tests have confirmed 
j the following accuracies: Present position—1! mile 
COMPUTERS j or 2% of distance traveled; Distance—1 mile 


or Course: 2°. 


COMPONENTS: 


Only the dependable accuracy of KEARFOTT Components have 
made the dependably accurate KEARFOTT Systems possible. 
KEARFOTT Components include Synchros, Servo Motors, Tachom- 
eters and comput blies. Their capability has been proved 
by yeors of satisfactory service in airborne fire control, autopilot, 
rodar and navigation systems. Write today for descriptive 
technical data. 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J.; Midwest Office: 23 W. Calendar Ave., La Grange, Wil.; 
South Central Office: 621! Denton Drive, Dallas, Texas; West Coast Office: 253 N. Vinedo Avenve, Pasadena, Calif. 


ear, 


A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 


PERFORMANCE PROVES CAPABILITY 
| 
— 
| 
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stration flights in Louisiana, Texas, Oklahoma. 


PUMPING UNIT CRANK weighing 1,000 Ib. (above) is loaded into Doman 
LZ-5 at an oil field supply plant for flight to a well head. LZ-5 arrives 
(right) at a drilling rig located in deep brush country. An engine is loaded 
into the helicopter (below) at the oil field. LZ-5 made some 50 demon- 


=. 


“2 


AT OIL DRILLING RIG in Cushing, Okla., Doman LZ-5 unloads some needed parts. In course of about a month's demonstrations in 
Southwest oil producing areas, the helicopter carried 238 passengers in addition to cargo. LZ-5's fuel consumption averaged 18.3 gph 
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Doman LZ-5 Gets Oil Field Check-Out 


GEAR LIMIT SWITCHES ACCESSORY SCREW JACK 


REDUCTION (INC. FILTER OR CAP) 
ACME SINGLE 


{= [FR ACME DOUBLE 

AC INT TRANSMITTER ACME SINGLE ; 

0c POWER LS. (TYPE OPTIONAL) 4 

ac BASIC OPTIONS OF ACME DOUBLE 

POWER | TYPICAL (L12) MODULE 

ACME QUAD 

0 
INT 4 

POWER L.S. (TYPE OPTIONAL) 

AC = | BASIC OPTIONS OF 

POWER 


TYPICAL (L16) MODULE 


= BALL 


ACME SINGLE 


DOUBLE 


re LOW LO ? | BALL 
| INT ‘ TRANSMITTER 
D POWER Ls (TYPE OPTIONAL) 
oC POWER HI TYPICAL (120) MODULE 
New Airborne modular actuator components are groupea 
in three broad operating capacity classifications: L12—up 
to 350 Ib.; L16—up to 2500 Ib.; L20—up to to 3500 Ib. va 
FROM THESE BASIC AIRBORNE COMPONENTS YOU CAN SPECIFY im: 


OVER 300 DIFFERENT ACTUATOR PACKAGES 


New Airborne modular actuators give you more 
design freedom, help eliminate costly specials 


With Airborne’s new modular actuators you are no longer 
limited to a line of, say, a dozen standard models whose 
design is relatively fixed. Instead you can now specify any 
one of several hundred different actuator packages as- 
sembled from standardized, interchangeable Airborne com- 
ponents. In 90% of the cases this will give you a linear 


actuator exactly meeting your capacity and configuration 


requirements, You enjoy greater design freedom and re- 
Simplified illustration shows how Airborne modular actuator can be 


duce the expense and delay associated with specials, Write assembled from various combinations of standardized, interchange- 
able parts. With several hundred combinations possible, your design 


today for full information. problems are simplified; and specials are largely eliminated. 


LINEATOR® ROTORAC® «+ TRIM TROL® ROTORETTE® ANGLgear® ROTOLOK 
) ® NEW MODULAR ACTUATOR 
AIRBORNE ACCESSORIES CORPORATION , S7A 
HILLSIDE 5, NEW JERSEY tal the non 


actuator classifications; contains complete 


Represented in Canada by: WINNETT BOYD LIMITED © 745 Mt. Pleasant Rd., Toronto 12, Ont. dimensional data. Write for a copy today 
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Stock 


Transactions 


Washington— Acquisition of $50,000 
in 44% debenture bonds in Capital 
Airlines Inc., by T. D. Neelands Jr., 
director, has been reported by the 
Securities and Exchange Commission 
Necland’s holding is now $100,000 in 
bonds 

J. D. Stetson Coleman, director, dis 
posed of $10,000 in 44% convertible 
bonds, leaving a holding of $50,000 
' Coleman also disposed of 1.000 com 

mon shares leaving a holding of 2,000 
Ilaves Dever, officer, disposed of 100 
common shares leaving a holding of 

000. Other transactions for the period 
\ug. 11 to Sept. 10 include 


Supply Manufacturing Co. Acquisi 
n of 200 common shares by Harold E 


enser director, for a holding of 600; 
acquisition of shares by 
histate \ a beneficial owner, under Leo 
Strauss office its entire holding rhe 
hte nar Investing Cory a beneficial owner 

der Leo Straus has 20,3235 with Strauss 
directly holding 18,585 common shares 

\ir-Way tnadustries tne Acquisition of 
by kdward Lamb 
director, for a holding of 41.766 acquisition 
o 5 Common hares by Edward Lamb 
1 terprises, a beneficial owner under Lamb 
for a holding of 42,962 with Dispatch In 
hbeneficialls olding 14,357 common hares 
under Edward Lamb. Edward Lamb Enter 
prises it beneficial owner acquired 500 


mmon shares for a holding of S7,048 


ithe of 1,440 ommon shares thy 


Woodruff It i beneficial owner under 
Prudence H. Lamb, also a beneficial owner 
for a holding f 7,860 acquisition of 140 
common share b Edward Lamb Enter 
‘ il owner equired 
f 4 holding of 108,23 with Dispatch, In 
bee f all R35 and Mrs. Lamb 
beneficially h ! 0.2623 co on hares 
Alaska Alrlines Ine Acquisition of $2,500 
rth of 4 convertible debenture by 
| nk €¢ Latirange director his entire 
ding thor of 6.153 mrmon 
hare by Raymond W. Marshall, director 
for a holdir f 69.152 disp sl of 40.152 
mmon share by Utilithe Equipment ¢ 


enef il vner inder Marshall eaving 
i} ding f tion f 1.400 
mor share Charle Willi Ir 


American Airlines Ine. Acquisition of 100 
mmor ine b lerzog 
rector for a holding of 40 

Imerican Bosch Arma. of an 
mmon share Holding Co., a beneficial 
vner inder William Wasserman 
rector, leaving a olding of 16,000 dis 
f 100 mor shares by Trust 
enef i] owner under Wasserman, leaving 
holding of 4.569 with Wasserman directly 
12 commor hares 


AVCO Manufacturing Corp. Acquisition of 
000 common share by Rudolph H. Deet- 


jen, director, his entire holding acyulsition 
oo $2 referred shares by Rudolph H 
leetjer director, his entire holding 
Bell Aircraft Corp. Acquisition of 7,000 
' on hare by Equity General Corp 
beneficial owner, for a holding of 1,331 
ae acquisition of 100 eommon share by 
Walter A Yates, director for a holding 
f 4,450 


Bendix Aviation Corp. Disposal of 1.098 
ommon shares b Palmer Nicholl officer 


leavine a holding 


California Fastern Aviation. Disposal of 
by Willlam BPrinker 


of 2. 286 


Oo) common al 


hoff fficer and director, leaving a holding 
71.711; disposal of 2,200 mmon shares 
b Samue J Solomon. officer leaving ‘ 


oldinge of 25.848 
Corp. Acquisitior 7 
on shares through exer se 0 


and disposal of 7,500 common shares b 
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Roy T. Hurley, officer and director, making Pairbanks Moerse & Co Acquisition f 
a holding of 4 oo with Mrs Hurley 9,900 common shares by Penn-Texas Corp 
beneficially holding 100 on or shares a beneficial owner, for a holding of 443.4650: 
acquisition of 300 common shares by Frank scquisition of $10,000 wort ? convertible 
W. Mencik, officer, for a holding of 5,100 ub-debentures by J. A. Cuneo, officer, hi 
acquisition of 500 common shares, throug! entire holding 
exercise of ptior and disposal of 00 (ieneral Dynamics Corp Acquisition f 
common shares by Joseph V. Miccto, officer 00 mmon shares through exercise of 
and director leaving a holding of 5,500 option b fiordon Dear Moer for a held 
Aircraft Co. tne Disposal of ing f 6.150; acquisith of 10.000 mon 
3,100 capital shares by Donald W.) Douglas shares through exer ‘ f option by Joseph 
officer and director leaving a holding of T. MeNarney officer and director for a 
20,000; disposal of 155 capital shares by holding of 10,51 scquisition of 7,000 co 
Nat Paschall, officer and director, leaving mon shares, through exercise of ption, by 
“a holding of 2.095 with trusts under Natal Officer, for a holding 
Paschall disposing of its entire beneficial disposal f mmon are Karl 
holding of 45 Johneor ffleer and director, leaving 
Rastern Airtines Ine Acquisition of 200 holding of 12.000; disposal of 1,600 common 
common shares by Leslie P. Arnold, officer shares by Allen 1) Marshal ffleer, leaving 
for a holding of 4,400; acquisition of 2,700 i holding of 8.100 
hares Rockefeller W. KR. Grace & Co. Acquisition f O00 
director, for a holding of 9% oo with a ommer ires through exer e of optior 
Trust under Rockefeller beneficially holding by Andrew BK. Shea, officer and director, f 
42 1 holding of 8,011 


Turbulent Flight Simulator 


This large machine was designed to simulate the buffeting experienced by a fast-fying jet 
pilot in rough weather at low altitudes. Subject, strapped into an aircraft-type seat which 
is mounted on a 30-ft.-high clevator mechanism can be bounced up and down at 19 mph 
in an 18 ft. path. At maximum travel, man will move upward from zero velocity to 19 
then instantly start similar acceleration in the opposite 


mph. and back to zero in 14 see 
direction. Though rider experiences a maximum of only 24G, rapid repetition of opposite 
motions makes the ride rough. Motion of the carriage is preplanned and programmed 
electrically. A manual override switch can stop the accelerator instantly, Double exposure 
shows man at upper and lower extremes of his 18 ft. travel, Accelerator 
USAF’s Air Research and Development Command by L.A.B. Corp., Skaneateles 


was built for 


N. ¥ 


113 


UL 
— 


BUSINESS FLYING 


Piper Revises Product Lineup for 1958 


CUSTOMERS will get first deliveries of new Comanche 180, costing $14,500, in early 1958. 


By Erwin J. Bulban 


Williamsport, Pa.—In face of an in 
creasingly strong buyers’ market brought 
about by the business aircraft indus 
try’s high production rate in recent 
years and to meet stiffened competi 
tion, Piper Aieraft Corp. has made 
inayor revisions in its product lineup for 
1958 

Company distributors 
meeting here for then 
forum were shown thes 
the Piper line for next year 
¢ First production models of the new 
fourplace low-wing Comanche, 
which are scheduled to go to customers 
ometime in February, Distributors will 
demonstra 


and dealers 
annual sales 
mnovations m 


begin receiving Comanche 
tors in December 1957. 

© Apache light twin powered by 160-hp 
Lycoming 0320-BIA high compression 
providing a cruise speed of 134 
mph. at 75° power at 7,000 ft. ‘Take 
off and climb are mmproved about 10% 


cngime, 


and range is imereased 7% 


New Airplane 


lifted the curtain 


Piper engineers 
show the 


shghtly on the future to 
company's sales force a new airplane 
they have under development for 1959 
the light twin Aztec—an improyed 
Apache fitted with 250-hp, Lycoming 
(0540 engines providing a cruise speed 
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of more than 200 mph. Gross weight 
will be approximately 4,700 Ib. com- 
pared with Apache's maximum gross of 
3,800 Ib. Company has been flight 
testing a converted Apache with the 
250-hp. engines for six months. 

Also currently in flight test is the 


more powerful version of the 180-hp 
Comanche fitted with a 250-hp. Ly 
coming. ‘This airplane, which wall be 


approximately 25 mph. faster than the 


160-mph. current Comanche, will be 

ready for production in mid-1958. 
Standard version of the Comanche 

180 will cost $14,500 with basic instru 


ments and minus radio. ‘Two othe: 
models will be available, Custom and 
Super Custom. Former will have a 


Narco Superhomer with nine crystals, 
low frequency receiver with 
power supply, headset microphone and 
two antennas, artificial horizon, direc 
tional gvro, electric turn-and-bank indi 
cator, rate of climb indicator, clock, 
outside air temperature gage, vacuum 
pump and drive. Super Custom will 
have this equipment plus a Narco Om 
nigator Mk. 2 with nine crystals in place 
of the Superhomer and LF receiver and 
Lear ADF-12E. Although no prices arc 
officially quoted by Piper for thes« 
models, indications are that the Super 
Custom Comanche 180 will 
proximately $17,700. 


separate 


cost ap 


Initial Run 


Initial production of the Comanche 
will be kept to approximately 400-500 
urplanes the first year, primarily because 
tull toolup will take about that long to 
complete. High volume output at this 
point would require a major boost in 
prices because of added labor costs that 
would be required—perhaps more than 
$4,000, Aviation Week was told 

Grossing 2,550 Ib. and weighing 
1,475 Ib. empty, the Comanche 180 has 
a useful load of 1,075 Ib. Optimum 


cruise speed (75% power, 5,000 ft.) is 
160 mph 


and stall speed with flaps 


LITTLE CHANGE, except in paint scheme, is evident in 1958 PA-18A utility model. 
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lowered is 58 mph. Carrying the stand 
id fuel load of 50 gal., range is 500 
mi.; with 60 gal., at this power and alti- 
tude, range is increased to 960 mi. A 
detailed Aviation Weex pilot evalua- 
tion of the Comanche 180 will be car- 
nied in a forthcoming issue. 

Higher compression (5.5:1) engines 
for the Apache and Tri-Pacer provide 
the additional 10 hp. at a weight in- 
rease of only six pounds. They make 
possible more efficient fuel consump 
tion, since they burn .45 Ib./hp. hr. 
is against .50 Ib./hp. hr. for the carher 
150-hp, engine. 


Octane Rating Important 


But owners are cautioned by Lycom- 
ing that use of 91/96 octane aviation 
gasoline in the 160-hp. 0360-BIA and 
B2A engines is mandatory; failure to 
maintain this requirement will lead to 
loss of all warranty on the engine 
Lycoming points out that it wall be 
advisable for operators of these engines 
to stay with the airplanes while servic 
ing, since fueling personnel may assum« 
that the new Piper models take 80/87 
octane as in the past. If there is no 
91/96 octane available. Lycoming notes 
that the owners should go to the next 
higher rating such as 100/130 or 
115/145. 

Use of 80/87 on the high compres- 
sion engines will probably lead to deto- 
nation and pre-ignition causing burnt 
pistons, broken valves and damaged 
rings and resulting in blowby and en- 
gine failure. Continued use of higher 
octanes than recommended promotes 
lead fouling. 

Piper will continue to offer the 
150-hp. Lycomings in both the Apache 
ind Tri-Pacer as optional equipment, 
but expects that its largest sales in 1958 
will be for the higher-powered models 


Individual Seats 


Seating changes in the 1958 Apache 
include use of two individual rear seats 
in place of the standard full width seat 
in earlier models—all seats are adjust 
ible fore and aft and backs can be 
tilted to any of three positions, the far 
thest down comparable to reclining 
cats on the airlines. If desired, a fifth 
seat can be fitted to the floor tracks 
With the increased power, the Apache 
can carry five passengers with full main 
tanks (72 gal.) and full auxiliaries (36 
gal.) for a range of more than 1,200 mi., 
Piper points out 

Another cabin innovation in the new 
light twin is adjustable head rests for 
cach seat as optional equipment 

Acrodynamically, a wing root fillet 
has been added at the leading edge to 
smooth out airflow over the wing and 
tail at low speeds, cutting down much 
of the Apache's buffet at landing and 
stall speeds. A larger 27,500 Btu. South 
wind gasoline cabin heater has been 
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HIGH COMPRESSION 160-hp. Lycomings provide 1958 with gains in performance (sec 


data below). Improved carburetor heat system, wing fairings are among new features 


1958 Piper Apache 


SPECIFICATIONS 
Two Lycoming 0320-8 engines 160 hp 2700 rpm. 

Gross weight (Ib.) 3, 500° 3,800 
Empty weight (ib.) 2,230 2,230 
Useful load (Ib.)** 1,270 1,570 
Fuel capacity (gal.) 72 72 

Auxiliary cells installed 108 108 
Wing span (ft.) 37 7 
Wing area (sq. ft.) 204 204 
Length (ft.) 271 27.1 
Height (ft.) 95 95 
Wing loading (ib. sq. ft.) : 72 186 
Power loading (ib. hp.) 09 "19? 
Baggage capacity (ib. maximum) , 200 200 
Baggage compartment (cu. ft.) 25 25 
Cergo space (cu. ft.) Rear seat removed , 80 80 


* Since most flights will not need the large payload designed into the Apache, specifi- 
cations at 3,500 Ib. gross are furnished as well as at 3,800 Ib. 
** Leading options standard Apache (3,800 Ib. gross). 


1958 Apache Performance Data 


Top speed (mph.) 183 183 
Cruise speed at altitude 7,000 ft. (at 75% power mph.) 173 71 
Stalling speed (power off, flaps down mph.) 59 6! 
Take-off run (ft.) 900 1,190 
Landing roll (haps down ft.) 670 750 
Best rate of climb speed (mph.) 100 100 
Rate of climb (fpm.) 1,480 1, 260 
Best single-engine rate of climb speed (mph.) 95 95 
Single-engine rate of climb (fpm.) 260 180 
Service ceiling (ft.) 20,000 17,000 
Absolete ceiling (ft.) 22,000 19,000 
Single-engine absolute ceiling (f.) 7,300 5,500 
Fuel consumption (at 75% power gal. hr.) 
Cruise range with 72 gal. 

At 75% power at sea level (mi.) 650 640 

At economy cruise (mi.) 653 840 
Cruise range with 108 gal. 

At 75% power at sea level (mi.) 950 940 

Al economy cruise (mi.) 1,280 1,260 
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Waldorf announces an important new design concept... MICROMATION 


MICROMATION —offers the systems engineer complete 
package control subsystems costing little more than 
individual components . . . relieves him of control sub- 
system design and component procurement. 

MICROMATION—provides maximum operational per- 
formance with size and weight reductions up to 60 per 
cent... designed to meet military specifications. 

MICROMATION now makes available— 

Model W1801— Transistorized Servo Repeater System; 
size 2" Dia. x 4" long, weight 13 oz. including ampli- 
fier, power supply, synchro motor and gear head. 

Model W1803—Transistorized Servo Amplifier; size 
13/16" Dia. x 244" long, weight 2 oz. 

Model W1804—Transistorized Servo Amplifier; size 

In the housing of the W1801 Servo Repeater System illus- 

trated are all the electronic and electromechanical com- 

ponents to develop shaft position output with torque 
exceeding 20 oz.-in. Static accuracy is within 0.1° of input 
from synchro or transducer. Velocity constant is 60 sec.-'. 

Requires only 115V, 400 eps supply. Other configurations 

are available to suit your requirements. Uses include con- 

trol of positioning devices, valves or computer elements. 


May also be used as aircraft indicators. Meets military 
specifications. 

Model W1805 Amplifier as used in the W1801 Servo 
Repeater is designed for minimum mounting surface— 
13/16" Dia. 

Model W1804 Amplifier is identical electrically but 
packaged for minimum volume—1" x 1" x 1". 

Both accept synchro, potentiometer, or other transducer 
data. Both drive size 8 or size 10 motors. 

Interested? 

If these product improvements—or the coming innova- 
tions in MICROMATION — integrators, differentiators, co- 
ordinate-converters, vector solvers and power supplies 
challenge your imagination, why not ask for further data? 


Waldorf 


INSTRUMENT COMPANY 
Division of F.C. Huyck & Sons 


DEPARTMENT EC-45 - ELECTRONICS DIVISION - WALDORF INSTRUMENT COMPANY + HUNTINGTON STATION, L. I., NEW YORK 
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installed replacing the former 20,000 
Btu. unit; nose landing light has been 
increased to 250 watts from 100 watts 
and carburetor heat has been improved. 
In the latter change, Piper engineers say 
they get a fast 200-deg. rise in the car- 
buretor air box with practically no drop 
in manifold pressure 

Prices for the 1958 Apaches start at 
$35,990 for the Standard model with 
160-hp. engines. Custom version will 
be $38,945 and Super Custom will be 
$40,755. For comparison the 1958 
Apache with 150-hp. Lycomings will 
cost $34,990 for the Standard model, 
$37,945 for the Custom and $39,755 
for the Super Custom. 

Aside from interior restvling and the 
160-hp. engine, the new Tn-Pacer is 
basically similar to previous models, 
Prices for the 1958 models: Standard, 
$8,595; Custom, $9,270 and Super Cus- 
tom, $10,475. With the 150-hp. Ly- 
coming, respective prices are: $8,385, 


$9,070 and $10,275 


More Dealers 

Keynoting their growing prosperity, 
more distributor and dealer personnel 
and wives attended the 1958 sales 
meeting than any previous year, requir- 
ing a shift from the company’s home 
town of Lock Haven to nearby Wil- 
liamsport 

There were approximately six dis- 
tributors whose sales in the fiscal year 
ending September 30th were in the 
$1 million bracket, one whose tally ex 
ceeded $2 million by a wide margin, 
one who almost reached $3 million and 
inother who came close to $4 million. 

lor them, Piper sales manager J. W 
Jake) Miller set a goal for the 1958 
fiscal year of $39,250,000 in commer 
cial sales at list price. This compares 
to $35.7 million they achieved in Fiscal 
1957. And he told them that he ex- 
pects them to achieve sales of $60 mil 
lon at list prices in 1960 

Indications are that Piper's increase 
in sales volume in Fiscal 1958 will 
come as much from increased prices as 
from a jump in number of units. Level 
ing off of sales last vear after the busi 
ness aircraft industry's record increase 
in 1956 will probably continue into 
1958, and then show another notice 
ible rise, Miller told Aviation Week 

One of the major obstacles facing 
the industry has been its inability to 
make noticeable gains in cracking the 
novice market, Piper dealers were told 
Up to now the sales picture has been 
mainly one of “horsetrading,” with 
5% of sales going to first- 


only about 2 


time owners 
Financing Aid 
Wider use of financing would also 


brighten the picture, Miller noted. He 
pointed out that the top Piper distribu- 
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APACHE panel is especially designed to take a large variety of 


range. 


NEW TRI-PACER, with 160-hp. high-compression Lycoming has 70% more 


instrument flight equipment. 


1958 Piper Tri-Pacer 


SPECIFICATIONS Fuel capacity (gals.) 
Engine Lycoming 0320-B (' 160 hp. PERFORMANCE 
(1 2,700 rpm. Topspeed (mph.) 
Gross weight (ib.) 2,000 Cruise speed at 7,000 altitude 
Empty weight (ib.) 1,110 (et 75% power-mph.) 
Useful load (ib.) 890 Stall speed (flaps extended-mph.) 
29 3 Rate of climb (fpm.) 


Wing spon (ft.) 


Wing oarea (sq. ft.) 147 5 Service ceiling (ft.) 

Wing chord (ff.) 5 25 Absolute ceiling (ft) 

Length (ft.) 20 6 Fuel consumption (ot 75% power- 
Height (f.) 8 33 oph.) 

Propeller diameter (ft.) ; 6 33 Cruise range with 36 gal. (mi.) 
Power loading (ib. hp) , 2.5 (et 75% power at 7,000 ft.) 
Wing loading (ib. sq. ft.) 3.5 Cruise range with 44 gal. (mi) 


Baggege capacity (ib.) 100 (ot 75% power at 7,000 f.) 


16, 
19, 


36 


655 


j 
a 
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141 
134 
49 
600 
500 
000 
90 
536 
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ptartighter, designed tor air superiority duty with the Air Force 


Bring your tough ones to Zenith 


Like a missile with a man in it, the Lockheed F-L04A 
spears the sky at speeds of over 1200 mph —and Zenith rides 
with it, right on the nose! 

To build the radome on this remarkable aircraft demanded 
unprecedented techniques in the construction of a resin- 
bonded glass-fiber form. Besides its vital radar function, the 
radome unit is an integral part of the aerodynamic design. 
In effect this radome is the nose cone of a manned projec- 
tile with the velocity of a 16-inch shell. It must withstand the 
shock of the sound barrier, It must endure the scorching 
heat of atmospheric friction. And it must maintain its elec- 
tronic sensitivity unimpaired. 

To meet these extreme requirements, Zenith worked hard 
and long with Lockheed engineers. The result was a new 


World's largest plant producing reinforced plastics mponent 
Helicopter and Missile Fuselage Sections Aircraft and Missile Wings 


and Fins + Rocket Launcher Pods Antenna Reflectors «+ Arctic Shelters 


Naval Craft Components Buoys and Floats Ducting Ground Rigid Radomes 


Fairings 
Boats + Minesweepers - Landing Craft 


plastic material—a material that gives the maximum attain- 
able electrical performance at elevated temperatures while 
retaining its full rigidity and strength. 

This was the sort of tough assignment that whets our 
appetite at Zenith. Our continued success in coping with 
challenges like this has taught us how to form resin-bonded 
glass fiber for almost every electronic and structural pur- 
pose, in almost every shape and size. And we can apply 
modern, production-line methods to the job, and often slash 
costs and tooling time in the bargain. 

Zenith’s reinforced plastics are the only answer for some 
structural components—and a better answer for many. We 
invite you to “bring your tough ones to Zenith?” 


for the U.S. Air Force, U.S. Army, and U.S, Navy. Applications include Aircraft and Missile Radomes « 


Rescue Containers + Bomb Casings 
Small Sailing and Power Craft « 
+ Land and Aerial Mine Housings + Shipping Containers + Storage Tanks 


Fue! Tanks Fire Bombs 


Zenith Plastics Company 


1600 West 135th Street, Gardena, California & 


Subsidiary of Minnesota Mining and Manufacturing Company 
BER 


FORM OF THE FUTURE: RESIN-BONODOE ODO GLASS F 
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Sabre Clips Apache 
Piper Apache light twin business plane made 
a safe landing at Elgin Airport, Il, after 
the top of its tail was clipped off by a two- 
plane element of F-86L Sabre jet fighters 
making a radar approach into O'Hare Field, 
Chicago, at about pm. CST, recently. 
Accident occurred in vicinity of Barrington 
at about 2,000 ft. under favorable VFR 
conditions, while Apache pilot Clint Brown 
According to Brown, 


was en route to Elgin. 
subsequent investigation revealed that none 
of the pilots involved saw each other; that 
Air Force had the F-S6Ls on its radar, but 
not the Apache. 


tors last year probably financed 80% 
of thei Those 
their quotas probably used financing on 
only 10%-15' Last 


sales not exceeding 


of their business 


figures he had available showed that in 
1956 about 52% of the aircraft sold 
vere moved via financing 


of dealers selling used 
taken on tradeans on 
new airplane sales instead of disposing 
of them to outlets specializing in used 

craft also was emphasized by Miller. 
Ile poimted out that even 15 used 


Importance 


urplane 


Piper 


\paches or 25-35 used Tri Pacers in 
outside” channels can noticeably de- 
press prices of earlier models. 


Suggested was a method of tabulat- 
ing used Piper Aircraft held by dealers 
nd a system of circulating this list 
mong the sal that 
the aircraft could be placed where they 
might be needed, thus lessening the 
chances of large numbers of planes go- 


organization so 


ing out on the open market. 


I:xport sales are showing steady in- 


crease; in Fiscal 1957, Piper moved 
204% of its units overseas compared 
to 14.2% in the previous year. In Fis- 
cal 1957 40% of all PA-I8s and PA- 
ISAs went abroad as did about 13% of 


the total Apache output and about 
10% of Tri-Pacer production 
Deliveries to New Zealand, for ex- 


ample, increased from two Piper air- 
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planes in 1955 to 19 in 1956 to 32 in 
1957. Easing of import restrictions in 
that country and Australia make them 
important future markets, according to 
ireas. The Austra 
Aviation Weex 
only 20 


distributors in those 
lian distributor told 
that although there ar 
Pipers of all makes there 
import licenses to bring in 40 
this year and will bring in a Comanche 
as soon as he can get one. 


now 
now, he has 


more 


Addison Airport Makes 
Lease Arrangement 


Long-term leasing arrangement of 
more than $250,000 covermg two 160 
ft. x 160-ft. hangars has been arranged 
between Addison Airport, North Dal 
las, and United States Leasing 


Corp 's Dallas office 
Basically, U.S. Leasing purchases the 


British Test ‘Luxury’ Light Plane 


Designed specifically for executive operation, new Auster Atlantic four-seater is designed 


to compete with Piper Tri-Pacer and Cessna 172-182 series business planes 
he has not yet flown the nosewheel-type version, only a tailwheel prototype 
a Continental E.185-10 engine rated at 205 hp. takeoff and 185 hp. normal, the 
is designed to cruise at approximately 135 mph. and have a range of 450 mi 
maximum payload of 745 Ib. for approximately one-hour range; 
Takeoff distance is calculated at 
still air depending on load; initial rate of climb would vary from 800-1150 fpm 


the airplane has not yet reached the production line, 


range is estimated as 610 Ib. at 124 mph. 


Auster reports 
Powered with 
Athintic 
Planned is a 
normal payload for 440-mi 
135.225 wd. in 
Although 
Auster estimates that fully equipped 


it will cost approximately $14,000, Among equipment shown is American-built Narco radio 


(upper right on panel). 
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How to make the most 
of your engineering career 


One OF A SERIES 


go where the most advanced 


facilities are at 
your disposal 


You'll make more engineering progress— 
faster—if your work is backed by advanced 
research and test facilities. If your field is 
design, you'll get the answers you want, 

in a hurry. If you're in research or 
development, you'll be working with 
equipment as modern as this minute. 
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These are a few of the many advantages 
you'd enjoy at Boeing. Here you'd have at 
your disposal one of the world’s few 
hydrostatic test tank installations, where 
frogmen-engineers supervise advanced 
pressurization tests. You'd use such 
outstanding facilities as the Boeing wind 
tunnels—the most advanced and versatile 
company-owned tunnels in the country. 
You'd be backed by the most complete flight 
test center in the industry, and by extensive 
research laboratories covering a tremendous 
range of engineering fields and the sciences. 
You'd be able to draw on modern electronic 
data processing equipment, and such test 
installations as one able to simulate flight 
environments at 200,000-foot altitudes. 


If you feel that facilities of this kind 
could help you get ahead faster, 
get in touch with Boeing. 


Boeing has openings, now, for scientists, 
and for engineers in many categories, 


Aviation leadership since 1916 


Make the most of your engineering career. 
Fill in the coupon and mail it—today! 


JOHN C. SANDERS, Staff Engineer, Personne! 
Administrator — Boeing Airplane Co., 
Dept. C-69, Seattle 24, Wash. 


R. J. B. HOFFMAN, Chief of Engineering Personnel, 
Boeing Airplane Co., Dept. C-69, Wichita 1, Kansas 


Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing. 


Nome 
Schools) 
Address 


City 


Telephone Number 
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two new hangars and re-leases the prop 
erty to Addison Airport, Inc., which in 
turn is leasing them to executive plane 
owners on long-term arrangements. ‘The 
airport is primarily designed for busi- 
ness plane operations, comprises a total 
investment of $2,291,000 in facilities 

According to Lee Van Atta, South 
western representative for U.S. Leasing, 
the company currently has an unused 
credit of some $15 million for making 
similar arrangements with airport oper- 
ators. 


Private Contractor 

rye 
Wins Army Contract 

Central American Airways Flying 
Service has again been successful 
bidder to operate the Third U.S. Army 
instrument flight school, providing 
students cight weeks of traiming, in 
cluding 70 hr. flight time, 40 hr. syn 
thetic training and 90 hr. of academic 
mstruction 

Operating at Bush Field, Augusta, 
Ga., Central American is utilizing 10 
1957 Beech H35 Bonanzas to provide 
ill-weather transition to the Army's 
twin-engine Beech L-23 ‘Twin Bonanza 
liaison planes. Planes are equipped 
with Aircraft Radio Corp. radio and 
navigation equipment, Wrght “60” 
Executive 60-channel VHF transceiv- 
ers, plus a Lear five-channel glide-slope 
receiver 

Students are taught every type of in 
strument approach during the course, 
including GCA, Near the end of the 
course each one is taken on a three-day 
cross-country instrument flight. For 
synthetic trainmg the school operates 
Link AN-T-18 trainers fitted with auto- 
matic VOR, ILS and ADF 

Weather near the field is stated to 
be ideal for instrument work since it 
normally has low stratus cloud forma- 
tions, and icing at lower levels is com 
mon. Beech Bonanzas used at the 
school operate five davs a and 
iverage about seven hours of flight 
time daily 


Lightweight De-Icers 
Readied for Twins 


New York—Large number of light 
twin business planes lack all-weather 
capability because of owners’ reluctance 
to equip aircraft with currently avail 
ible de-icing gear they consider im- 
poses penalties they can't afford on 
useful load 

At least one de-icing equipment 
manufacturer, cognizant of the large 
market this class of aircraft offers him, 
is developing a new line of boot-type 
gear to provide protection for under 
50 Ib. installed weight, Aviation Week 
has learned. Current installations for 


1957 
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an Aero Commander run about §3 Ib., 
for the Royal Gull amphibian about 
S8 Ib., Cessna 310 about 93 Ib., Beech 
I'win-Bonanza about 99 Ib. and Piper 
Apache about 52 Ib., according to 
B. F. Goodrich supplied data. In the 
case of the Apache, the Piper spokes 
man say that they have no knowledge 
of a boot installation on this type 
Piper told Aviation Week that it 
considers current installations too heavy 
for its airplane and reports that it ts 
independently investigating a privately 
developed hot-air system for the 
Apache. Basically the system would 
utilize a heat exchanger and use freon 
gas as the agent for carrying the heat 


Because the correct fit of link 
pins to a master rod is a high pre- 
cision job. Only a difference of 
0.0003” in diameter makes the 
difference between a pin that fits 
correctly, and one that doesn’t! 

At Airwork, 54 different di- 
ameters of link pins are needed to 
correctly fit master rods on just 
one popular engine. Naturally, 


CORPORATION 


Millville, New Jersey 


According to the developer of the sys 
tem it is so effective that it vaporizes 
moisture as it hits the wings. System 
is reported to weigh 30-40 Ib. installed 

New boot-type equipment currently 
being developed by B | Goodrich 
will probably weigh about 50 Ib. Al 
though it uses proven principles, the 
system will actually be new, Company 
engineers estimate that they can take 
about 20% off waght of current boots 
by using a thinner maternal, By modi 
fying current pumps, changing cvcling 
of inflation using alternate 
method in place of simultaneous sys 
of required solenoids 


tem—some 50 
can be deleted, saving at least 10 Ib 


Why Should An Inspector Do This? 


it takes an inspector, equipped 
with the best of precision gauges 
to select the pins that fit exactly 

Those pouches keep pins and 
the mating rod together; pro 
tecting the pins until they reach 
final assembly. This is just one 
more Airwork procedure that 
helps produce a longer lasting 
trouble-free engine. 


BRANCHES IN 
WASHINGTON 
NEWARK MIAMI ATLANTA 
CLEVELAND 
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CARRYING sling with load of structural steel for power line tower is canta ‘don S- 58 for airlift to mountain ridge site. 


S-58 Expedites Power Line Installation 


AVERAGE line of sight distance from loading depot to tower site was 3.9 mi. 


$-58 DROPS loud of stecl (below) at tower site. | 


Iwo pilots sharing tasks improved efficiency. 


By Richard Sweeney 


Ventura, Calif.—Trial use of heli 
copters to install high voltage clectrical 
power transmission lines proved so suc- 
cessful that Southern California Edison 
Co. is planning to use rotary wing air 
craft future power linc 
installations 

Decision resulted from recent opera 
tion in which Rotor-Aids, Ventura heli 
copter firm, was called in relatively late 
on construction job in progress to air 
lift structural steel for towers of new 
26-mi._ line Operation was primarily 
a study of capabilities, in which Edison 
leased an S-58 from Sikorsky which 
Rotor-Aids operated along with its own 
Bell equipment in the study program 

In transmission line planning, 
rights-of-way arc 
that, up to now, 


extensively in 


land 
a mayor cost tactor im 
line paths and tower 


sites have been largely dictated by acces 
sibility of sites via roads over which 


men, materials and equipment could be 
trucked for construction. Another high 
cost is road maintenance vear in and 
vear out, as long as the line exists 


Litigation Time Cut 


Another aspect of rights of way and 
cost are proceedings involved when a 
company has to resort to condemnation 
proceedings to acquire the right to in 
stall lines. Use of the helicopter first 
cnables a company to stay from 
areas where landowners would nat. 
urally resist line installation, thus elimi 
nating loss of time in litigation legal 
Second, it enables a company 
to generally install a complete 
line without part of it held up in law 
proceedings 

Rotor-Aids and the performance of 
sic helicopter led Edison to plan the 


away 


costs 


SMALL TOWNS OR BIG CITIES £eso is there...at 600 airports 
from Maine to Texas! You just can’t beat those Esso Aviation Dealers for 
prompt and courteous service. (And, as you know, there are no better products 
than Esso fuels and lubricants!) With an Esso Credit Card, charge-account 
convenience is yours at any of the Esso Aviation Dealers. With it you can even 


charge tire and battery service, landing fees, overnight in-transit storage and 
most minor emergency repairs — as well as gasoline, oil and lubrication. Better 
get one! And, next time, put down where there is an Esso Aviation Dealer. 


FREE TO PILOTS! See your nearby Esso 
Aviation Dealer for your free copy of 
“The Esso Co-Pilot”— a complete direc- 
tory of Esso Aviation Dealers. 
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New positions in: 
MISSILE SYSTEMS AERODYNAMICS 


Weapon systems management activities at Lockheed’s Palo Alto, 
Sunnyvale and Van Nuys organizations call for major achievement in 
aerodynamic areas such as: Theoretical and experimental investigations 
of the aerodynamic characteristics of missiles at Mach numbers 

through the hypersonic range; optimization of controlled missile 
performance, specification and supervision of experimental aerodynamic 
investigations required to verify and improve missile and weapon 
system design; analysis and interpretation of aerodynamic flight test 
data. Inquiries are invited, Please address the Research and 
Development Staff, Palo Alto 17, California. 


Here members of the Aerothermodynamics Staff discuss heating of jet 
control surfaces. Left to right: W. E. Brandt, thermodynamic 

analysis; M. Tucker, Aerothermodynamics Department head; R. L. Nelson, 
project aerodynamics; B. W. Marsh, aerodynamics; J. 1. Osborne 

(back to camera), aerodynamics. 


‘ SYSTEMS 


DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
PALO ALTO + SUNNYVALE + VAN NUYS 
CALIFORNIA 
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Retractable stairway, some 
fitted to this executive CV 
tive Corp. Plane, a former 
40 Convairs manufactured 
its stairway at the plane's re: 


the ground. 


Executive Convair Gets Light Stairway 


200 Ib. lighter than standard Convair-Liner installation, was 
240 within nine weeks of customer's order by Pacific Airmo 
Sabena Belgian Airlines’ transport, is one of the approximately 
without a self-contained stairway. Pacific Airmotive located 
u door, made provision for opening it from the cabin or from 


Major problems involved space limitations, proper alignment of sequence 


valves and auxiliary cylinders to open and close the door, hydrcslic pressure requirements 
for various stages of retraction cvcle. Modified CV.240 belongs to Murray Corporation of 


America, Detroit, Mich. 


tollowimg sequence for construction of 
the next transmission line 

© Edison will be able to go into areas 
where rights of wav will cost less, will 
not need access roads, and lines can be 
sent along better routes through rough 
TCas 

e Surveys for rights of way will be a 

complished with Bell helicopters 

@ Small crew will be flown in to clear 
tiny area where miniature bulldozer 
weighing less than 3,500 Ib. can be 
‘coptered in, used to clear 50x50 ft. 
tower site, 

¢ Portable auger will be carried in to 
drill footing holes. Reinforcing steel for 
footings, already fabricated into proper 
hape, will be airlifted by helicopter to 
sites, 

¢ Ready mix concrete, weighing ap- 
proximately a ton per cubic yard, will 
be airlifted in buckets. Each tower re 

quires four footings, with 4 cu. yd. per 
footing. 

e ‘Tower steel will be flown in, bundled 
for 3,500 Ib. per load. 

¢ Towers will be erected with floating 
gin pole, which weighs less than 3,500 
lb., will be carried by helicopter from 
site to site. 

e Line stringing will be accomplished 
by helicopter and ground crews. 

In transmission lines, conductor 
cable ts not completely fixed at cach 
tower, rather is attached at certain extra 
trong points called dead end towers 
which are located with varying numbers 
of supporting towers in between accord 
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ing to terrain. When a section is to 
be strung, copters fly im a tension ma 
chine to the dead end tower at each end 
of section to be worked 


Stringing Operation 

Using reels, a Bell helicopter will 
place 4 in. manila rope trom one dead 
end tower to another, with splicing as 
necessary for rope continuity accom 
lished by ground crews while ‘copter 
iovers. Ground crews will then use 
tension machines to pull 4 in. aircraft 
cable across the span in place of rope 
Aircraft cable will pull @-in. wire rope 
into place, which will in turn be used to 
haul the very heavy conductor into 
position where it is locked to dead end 
towers and attached as necessary to in 
termediate supporting towers 

Tension machines, crews, will then 
be carried to next section that is to be 
strung 

In feasibility program, several factors 
worked against the helicopter. The steel 
was already bundled for trucking in 
packages varying from 1,700 to 3,500 
lb. A 50% increase in efficiency could 
have been gained if the steel was 
bundled to S-58's maximum 3,500 Ib 
per flight capacity. Also, to take ad 
vantage of road network along already 
existing line, Edison is constructing a 
new line. close to the operating high 
voltage line, increasing the hazard to a 
helicopter carrying loads of steel. An 
«ther hazard was flying into sites located 
just below mountain tops wher 


LIBRASCOPE X-Y PLOTTERS 
offer the highest accuracy in 
rapid graphic presentation for 
data handling. In ever expand 
ing areas of application —in 
scientific laboratories, indus 
trial, engineering and business 
offices—wherever automatic 
plotting is important 


Mode! 200-A 
Potentiometer Transducer type 


NEW LIBRASCOPE 


X-Y PLOTTERS 


Mode! 200-8 
OC signal inputs 
Optional accessory input chas 
sis provide for changing from 
one type of input to the other. 
A complete line of accessories 
~ keyboards, binary, punched 
card and punched tape con 
verters—make the new series of 
Librascope X-Y Plotters ideal for 
any point plotting or curve trac 
ing assignment 


ACCURACY: Static-.1% 
Dynamic-.5% at 5” /sec. 


RESPONSE: | second full scale 
PLOTTING AREA: 10°x 15° 
Absolutely drift free — High input impedance 
Reliable new ink feed system. 


Send for new 


8 page brochure. 


B08 WESTERN AVENUE + GLENDALE, CALIFORNIA 
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SPECIAL-PURPOSE FASTENERS 
BY MONADNOCK 
@ SPEED ASSEMBLY 
@ EASE MAINTENANCE 


@® ENSURE TROUBLE-FREE PERFORMANCE 


Long experience in designing fasteners and allied devices 
for leading aircraft manufacturers enables Monadnock 
to bring a wealth of specialized skill to bear on your 
particular fastening problems. 

Large-scale production facilities for the fabrication and 
assembly of metal and plastic components ensure prompt 


delivery of volume orders. 


fits standard Airloc 


ADNOC 
LLS 


San Leandro, California 


NYLON GROMMET 
Light, snag-proof, 
chemically inert 


4 
‘ 
4 
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v 
G ‘ Subsidiory of UNITED-CARR FASTENER CORP. 
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cacherous and rough air currents were 
ncountered, 

Despite non-optimization, helicopter 
icked up some favorable statistics dur 
ing the operation 

In overall program, 1,185,378 Ib 
were airlifted in 65 hr. 13 min. flight 
time, excluding ferry time from main 
yperating base at Ventura to the threc 
sites used as loading depots. Loading 
sites were picked so that the average 
line of sight distance flown per tmp 
was 3.9 mi. from depot to tower site. 

Best operating day saw 136,050 Ib 
cared hr. 26 min. filving timc 
lluctuations occurred in daily weight 
totals due to variation in loads. Whilk 
steel was primary cargo, ‘copters also 
lifted insulators, baskets of nuts, bolts 
and various asserted but necessary items 
for construction. Baskets, slings and 
other equipment used in the lift had to 
be returned from tower site to loading 
depot 


Finished Quickly 

Rotor-Aids originally planned the op 
cration to take upward of four weeks 
However, job was finished in 15 flving 
davs between Sept. 30 and Oct. 18. On 
the basis of 15 calendar days in which 
51 hr. 10 min. were flown to haul 
936,709 Ib., direct operating cost was 
$11,450 excluding depreciation and in 


surance. 


power on demand 


1957 


AVIATION WEEK, November 4, 


Other aspects brought out im opera 
tion included: 
e More efficient use of personnel. Rotor 
Aids killed two birds with one stone 
by having one pilot fly the union 
required two workers to the tower site 
for unloading operation, park the Bell 
helicopter and serve as hand signaler to 
cargo ‘copter while the site was being 
cquipped. When job was completed 
Bell lifted entire crew to next site 
e Planning around helicopters from the 
beginning necessitated some changes 
in basic maternal packaging for sup 
pliers, such as size of conductor reels 
tormerly packaged to 6,500 Ib., to be 
reduced to 3,500 Ib. reets 

In the hauling operation, Rotor-Aids 
found that better overall efficiency 
sulted from having two pilots aboard 
the S55. Whuile on this particular job 
the extra pilot served as safety watcher 
when operations were very close to 
existing live high voltage line, but shar 
ing of pilot tasks increased efficiency in 
ivcas where existing line was remote 
from a safety standpoint 


Additional Pilot Duties 


\t the loading depot, one pilot again 
served as hand signaler to cargo pilot 
supervised stecl load groupings to pre 
vent inadvertent overloading; kept trip 
times, gas records 


Rotor-Aids is headed by Joe Seward 


4 Excellent life and reliability 


and Roy Falconer, both graduate engi 
neers, both Navy pilots, both carner 
pilots, both active helhcopter and fixed 
wing pilots. Both took an active part m 
S-58 flving on the Edison job 

Company has been operating its own 
1] Bells, two Model 47]s, two 47Gs 
seven Model 47s, and Humble Oil Co.'s 
tour S8-58s, four S-55s, in the Gulf of 
Mexico oil operation (AW Dec 31, 
1956, p. 27) and two $-55s in Alaska 
All 34 company pilots are rotated on 
jobs to the Gulf, to California, to 
\laska 


Pilots Experienced 

All had more than 0 hr. heh 
copter tim when hired Compan 
lo emplovs 35 mechames im domg all 
its own maintenance except engines on 
the Bells. On Sikorskvs in the Gulf 
they do some major component work 
but send other work to the factory, Dux 
to peculiar living conditions im the 
Gulf operation, Rotor-Aids has bod t 
compromise its desire to do all its own 
maintenance to avoid delays in shipping 
time, scheduling at factones for over 
haul, with the cost. Tlowever, in Ven 
tura, all mamtenance except engmes | 
done, but company mechanics are capa 
ble of doing this too if required 

Company employs 76 persons, ha 
never had a lavoff due to lack of busi 


mes 


4 Higher overall efficiency than conventional alternators 


(no excitation losses) 


4 Smaller, lighter than conventional alternators 
(brushes, slip rings, bulky voltage regulator eliminated) 
4 Built to customer specification 


WITH RUCKSTELL PERMANENT 
MAGNET ALTERNATORS 


With 20 years of experience in the development and manufacture 
of airborne auxiliary power systems for military and 

commercial use, Ruckstell offers complete capability in the 

field of permanent magnet alternators for missiles and aircraft. 
Ruckstell has contributed to many major American missile 
programs — including the Army SERGEANT, the Air Force 
TITAN and ATLAS, and the Navy TERRIER. 


AZUGBA, CALIFORNIA 


A SUBSIDIARY OF THE GENERAL TIRE 4 RUBBER COMPANY 
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manhandling the “Hustler” demands 
instant control response 


... PACIFIC REGULATORS maintain 
constant cable tension for precise control 
under ALL conditions! 


With today’s supersonic speeds, faster climbing ability and higher 
ceilings, the problems of maintaining instantly coordinated control 


are magnified. 


Atmospheric and airframe temperatures vary wider and faster. Struc- 
tural problems are increased by high speed designs and the increased 


performance demanded 


That's why automatic compensation of control 


cable is increasingly important on advanced performance aircraft such 
as Convair's new B-58 Hustler. 

All the principal cable control systems on the B-58 are Pacific Regulated 
because these simple, mechanical devices continually compensate for 
both thermal and mechanical variations in the system —as they occur! 
The same accurate control response is available at all times — under all 


flight conditions! 


In addition, Pacific Regulators allow a significant reduction of the rigged 
tension of the system because cable tension stays as rigged. This means 
a reduction in friction and wear in the system, and can also result in a 
very considerable weight savings. 


> 


NOW AVAILABLE —For complete information, 
write for new Pacific Regulator Catalog! 


PACIFIC SCIENTIFIC Co. 
P.O. Box 22019, Los Angeles 22, Calif 


LOS ANGELES* SAN FRANCISCO® SAN 
DIEGO « SEATTLE ¢ ARLINGTON, TEXAS 


REPRESENTATIVES: 
AERO ENGINEERING CO 
Atianta, Ga. Baltimore, Md 
indianapolis, ind. Mineola, L.1., NY 
Columbus, Ohio « St. Louis, Mo 
GARRETT MFG. CORP., Toronto, Canada 
in England; TELEFLEX PROD, LTD 
in France: SARMA St. Vailier 


Without obligation, please send me your new 
Control Cable Regulator Catalog: 

name 

company 

address 


city 


PRIVATE LINES 


Cessna will start deliveries of new 
Model 175 four-placer in March priced 
at about $11,000. Powered by a 175-hp. 
Continental, plane is designed to fill 
market gap between Model 172 and 
\Mlodel 180, Cessna states. 


More than half the loans requested 
from Small Business Administration by 
fixed base operators for facilities ex 
pansion have been granted, according 
to a report from the Small Business Ad 
ministration to the Civil Acronautics 
Administration. As of July 31, 1957, 
some 61 applications requesting $2, 
729,467 were received. Of these seven 
were later withdrawn; 27 applications 
requesting $1,212,293 were approved 
and 24 involving $1,053,235 were turned 
down. ‘Three applications — totaling 
$211,500 were pending. Almost half 
of the total funds approved were for 
seven hangar projects totaling $515,800 
Many of the other loans were to pay 
off taxes and bank loans 


U.S. Air Force is releasing about 
1,505 aircraft for sale through July 1 
1958. Included will be 286 North 
American B-25s, 104 Beech C-54Gs 
(Model 18), 162 North American 
‘T-28As, 615 Douglas B-26s.°84 North 
American T-6Gs, 100 North American 
I’-Sls, 116 Curtiss C-46As and Ds and 
38 Rvan L-17s (Navion). Sales will be 
made at McClellan AFB, Sacramento, 
Calif., and Norton AFB, San Bernar 
dino, Calif. Interested parties can con 
tact the Property Disposal Officer at 
these bases 


Manufacturing rights to complete 
helicopter started by Michigan Heli 
copter Development Corp. have been 
assigned to Metric Aircraft Corp., a 
newly formed division of Metric ‘Tool 
Co., St. Clair Shores, Mich. First pro 
totype of the helicopter is scheduled 
for tests in January. Rotor is four-blade 
contra-rotating tvpe. 


Some 500 pilots have enrolled in four 
new ground school safety refresher 
courses being held by Illinois Depart 
ment of Aeronautics. Offered at no 
charge, courses cover 33 hr. classroom 
instruction in navigation, meteorology, 
civil air regulations and general safety 
practices. Thus far, 3,894 pilots have 
taken 59,673 hr. of instruction in the 
department's safety courses 


The Garrett Corp.'s AiResearch Mfg 
Div., Los Angeles, is manufacturing 
cabin pressurization equipment for the 
On Mark Model 450 executive trans 
port, being built by the On Mark Engi 
neering Co., Van Nuvs, Calif. System 
is similar to that designed for the Boc 
ing 707 and Convair $80 jet airliners 
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NEW HORIZONS ARE AHEAD FOR MANNED AIRCRAFT 


No matter how far man’s technical ability may soar, he 
y ) 


himself has one faculty no machine will ever duplicate 
the ability to make a command decision. 

This unique power to capitalize on opportunity —imple- 
mented by higher-performance airplanes—may very well 
make the manned aircraft of the future our most versatile, 
flexible and accurate weapon. 

America’s strategic missiles will be mighty buttresses to 
our nation’s defense. But for marimum security, America 
also needs a new kind of manned weapon system...as 
advanced in performance as that now being developed in 
missiles. 

These new airplanes must fly so fast they can strike with 
little or no warning...so far they can pinpoint any target 
on earth...so high they can launch a space-to-earth missile. 


Such aircraft are even now in development at North 
American Aviation. Exhaustive studies, in collaboration 
with the Air Force, have already resulted in a unique design 
concept for Weapon System 110, an incredibly fast upper 
altitude chemical bomber with global range. Other bold new 
concepts now be ing deve lope d by North American include a 
long-range interceptor and the X-15, a rocket-powered 
research plane that will carry the first man into Outer Space 

To these tasks North American brings the greatest back 
log of supersonic experience in the Free World for North 
American has built more supersonic aircraft than all other 
companies combined. 

Time after time, North American has demonstrated it 
ability to fill tomorrow's air needs today—in quantity, on 
schedule, and at lowest possible cost 


NORTH AMERICAN AVIATION, INC. 


Los Angeles, Canoga Park, Downey, California; Columbus, Ohio; Neosho, Missouri 
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EMPLOYMENT OPPORTUNITIES 


| 


BIG JOB 


AHEAD FOR 
AIRCRAFT 
ENGINEERS 


Currently, Rohr is tooling up for 
the production of power 


> 
> 
AERONAUTICAL 


airliners of the future such as 
the Boeing 707, Convair 880 and 

Lockheed Electra Propjet. F N G | N F F RS 
The tremendous field of power “ 
packages at Rohr assures the 
experienced design and stress 
engineer quick recognition and 
career permanency through very 


long-range commercial and 
military programs. 


If you are an aircraft engineer 
experienced in the fields of design 
or stress — there's a big, 
challenging job for you right now. 
Write us at Rohr today 


Forward resume to J. L. Hobel, 
Industrial Relations Manager, 
Rohr Aircraft Corporation, 
Chula Vista, California. Dept.46 
They—and their assistants—are the readers of 
this magazine. You can hire them by placing 


World’s Largest Producer a “position vacant’ advertisement where they 
of Ready-To-Install are sure to see it—in our Employment Oppor- 


Power Packages for Airplanes tunities section. 


AVIATION 
WEEK 


Classified Advertising Division 


AIRCRAFT CORPORATION 


Chula Vista and Riverside, California 
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Pathfinders of the airy blue 


ATRAN is an uncanny navigating device developed by Goodyear Aircraft engi- 


- MASTER the mystic forces of the sky — that is the 
purpose and the plan of all Goodyear Aircraft 


engineers. 

How well they succeed is evidenced by such miracle 
developments as ATRAN. This is the amazing all-weather 
navigator which unerringly pilots planes and missiles 
to targets thousands of miles away. 


ATRAN is a good example of the challenge — and the 
opportunity—available at Goodyear Aircraft. Here are 
myriad outlets for your skill and imagination in airship 
design, electronics, radomes, fire control, cockpit cano- 
pies, radar structures, metals engineering — to name 
just a few. 

At your disposal are the most modern engineering and 
research laboratories, including one of the largest com- 
puter laboratories in the world. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can 
be yours at Goodyear Aircraft. Our continued growth 


neers. It is so vital to our national security, the facts about it are still top-secret. 


and diversification have required expansion of our 
engineering staffs in all specialties at both Akron, Ohio, 
and Litchfield Park, Arizona. 

Salaries and benefits are, of course, liberal. And if you 


wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


AIRCRAFT 
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ATRAN~T. M. Goodyear Airereft Corporstion, Akron 15, Onte 
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/ 
Theyre doing biy things or 
ng 


Exercise 

your 
ingenuity on 

sophisticated 

ECM systems 


It is on the deception side that 
the high priority electronic 
countermeasures projects lie 


today. 


Engineers at LMEE (Light 
Military Electronic Equipment 
Dept. of General Electric) are 
now developing highly sophis- 
ticated systems approaches to 
the problem of providing total 
deception for strategic aircraft. 
Many advanced technologies 
must be integrated to create 
the complex systems which can 
conceal the position of our 
own planes, while detecting 
the presence of an enemy and 
disrupting Ais electronic 
equipments. 


Opportunities now exist for 
a number of engineers capable 
of this type of advanced sys- 
tems thinking. They will work 
with a group of men whose 
special competence in this field 
has contributed greatly to 
LMEE’s position as leading 
producer of radar jammers 
and other ECM equipments, 


Please write in strict confidence to: 
Mr. RICHARD C, KIMM, ROOM 865A 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 


GENERAL @@ ELECTRIC 


FRENCH ROAD UTICA NEW YORK 
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IMMEDIATE 
SUPERVISORY 
OPENINGS 


MISSILE 
FLIGHT ENGINEERS 


Experienced in the know-how of operating an over- 
all missile flight test program, including capabili. 
ties in performing details of programming, fight and 
data analysis. 


MISSILE OPERATIONS 
ENGINEERS 


Experienced in functional check-outs in the opera- 
tions feild of a missile program, irctuding ground 
handling equipment, propulsion, feild systems, ete 

The above enaineers must be capable of assuming 
suner-isory duties 

Send complete resume of education and experi- 
ence, together with salary requirements and photo- 
eraph, to 


Manager, Field Test 


FAIRCHILD 
AIRCRAFT DIVISION 
P.0. Box 134 
Hagerstown 10, Maryland 


REPLIRA (toe No.) Addresa to office nearest you 
c/o Thta publication Classified Adv. Dir 
NEW VORK: 0, Bow 12 (26) 
CHICAGO 10 N. Michigan Ave, (19) 


BAN FRANCISCO: 68 Poat Bt, (4) 


POSITION VACANT 
Wanted—Experienced Bell helicopter pilots 


for foreign or domestic assignments ‘rite 
Kern Copters, Inc., P. O. Box 186, B., 
Bakersfield, California. 


Sta 


POSITIONS WANTED 


Executive pilet, available Dec. 1, 1957. 
Commercial, ASMEL, Inatr, CFI, 7.000 hours 


Accident free, College, awe 328 married. Lloyd 
R. Heinze 4181 8S. 20th St., Lincoln, Ne- 
braska, Phone 83-5841, 


Pilot ATR-——DC 3 type rating. Also qualified 
aero commander 680 and Ceasna 310. 5500 
hours 4000 multi engine. Prefer New York 
area, PW-6394, Aviation Week. 

Airtine Captain desires corporation 
in the East. PW-6431, Aviation Week. 
Engineering Consultant, 15 years experience, 
will assume technical liaison and representa- 
tion in Western Europe, starting Jan. 1958. 
Location Western Germany. PW-6479, Avia- 
tion Week. 

Aviation Public Relations or Publication 
Manager position desired, 22 years experience 
in aviation, missiles and electronic fields 
Resume on request. PW-65438, Aviation Week. 


Engineer—experienced administrative, per- 


sonnel recruiting, security, office procedures 
Military and commercial aircraft, gas turbine 
and ground equipment preliminary design, 
proposals, estimates, technical writing. Man- 
ufacturing-production liaison Well ac 
quainted aviation industry. State registration 
Available immediately. Resume on request 
PW-6547, Aviation Week 

Airtine Pilot. Background Engineering and 
Sales. Desire executive flying position. Will 
send complete resume. PW-6539, Aviation 
W eek 


RESEARCH 
in Fluid Flow 


WE NEED A MAN WITH A STRONG THEO- 
RETICAL BACKGROUND CAPABLE OF AP- 
PLYING OPTICAL AND ELECTRONIC INSTRU- 
MENTATION TO RESEARCH IN FLUID FLOW 
AND RELATED STUDIES. TECHNICAL AND 
TECHNICIAN ASSISTANCE WILL BE PRO- 
VIDED. SUBMIT RESUME TO: 


Goodyear Atomic Corporation 
Employment Dept. K-58 
P. O. Box 628 
Portsmouth, Ohio 


SALES REPRESENTATIVE WANTED 
Aircraft parts Co.—AN & MS Hardware, and 
Fittings; Also complete line of other classes 
of Aircraft Parts. Must hove experience ond 
contacts. Submit complete sales background 
by phone or letter stating area preferred 

COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd Culver City, California 


ENGINEERS 


If you have been looking for an Employment Agency 
that is skilled in the STATE OF THE ART of 
Technical Hecruitment and RELIABILITY OF IN- 
FORMATION concerning positions, why not com 
municate with us at once! ALL, PORITIONS FEF 


PAID 
FIDELITY PERSONNEL SERVICE 
1218 Chestnut St Phila. 7, Pa. 
Mpecialiats in Aviation, Blectronica and Nucleonics 


To EMPLOYERS who 
advertise for MEN: 


When there are many applicants for a 
single position it frequently happens 
that the only letters acknowledged are 
those of the most promising candidates. 
Others may not receive any indication 
that their letters have even been re- 
ceived by a prospective employer 
much less given consideration. These 
men often become discouraged, will not 
respond to future advertisements, and 
sometimes question their bona fide 
character. 


Every advertisement printed in the 
Employment Opportunities Section is 
duly authorized. 


It will help to keep our readers inter- 
ested in this advertising if you wll ac- 
knowledge every application received, 
even if you merely return the letters of 
unsuccessful applicants with, “Position 
filled thank you” written or stamped on 
them. 


We suggest this in a spirit of coopera- 
tion between employers and the men 
replying to Employment advertisements. 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 
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Inspired intellect, scientific knowledge and the 
rare ability to make a technological application of 
an idea is a new field of human accomplishment 
regarded today as a leading art. A fusion of such 
dynamically charged components — the lifeblood 
dau art — has brought amazing innovations 
into our business society, started a whole new 
trend in industrial ape - and established com- 
puting as a legitimate art form. 


ideas born of this art, translated and adapted into 
computer techniques, are steadily carrying 
American industry to the threshold of complete 
electronic automation. 


Scientific man’s role as mentor and master strate- 
gist, in this impending era of automation, will be 
eased by groundwork laid by the computer today. 
And, as the engineer realizes the immense possi- 
bilities and potentials of his electronic tools, prac- 
tical applications within the state of the art itself 
will open new, and possibly even wider, fields of 
inquiry. 


It is in and toward these areas of uncharted 
thinking that the talented creative teams at our 
Research Center are now moving. If you contem- 
plate an association with us in these pioneering 
efforts, YOU will find our program of planned 
oo an asset to your professional success, for 
t guarantees real career opportunities and a 
secure future for yourself and your family. 

Our present needs are for people experienced in 
Electronic Digital Computers, Guided Missiles, 
Radar, Fire Control Systems and allied areas of 
electronics, with specific emphasis on men who by 
education or experience can qualify for the open- 
ings listed herein. 


Write or Telephone 


M. E. JENKINS 
Placement Manager 


PAOLI 4700 
For interview at Your Convenience 


» ) BURROUGHS 


Y CORPORATION 
Research Couter 


PAOLI, PA. 


On Philadelphia's Main Line, 
Near Historic Valley Forge 


a; 
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SEARCHLIGHT SECTION 


BUSINESS OPPORT 


DISPLAYED 


The advertising rate is $24.00 per inch for all advertising appearing on 
Contract rates quoted on request 
AN ADVERTISING INCH is measured %@ inch vertically on one column, 3 


other than a contract basis 


columns—W inches—to a page 


Closing date is 11 days before issue date, subject to space limitations. 


RATES 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N.Y. 


$2.10 a line, minimum 3 lines. 
overage words as a line. 
BOX NUMBERS count as one line additi 1 in displayed ads. 
DISCOUNT OF 10% if full payment is made in advance for four con- 
secutive insertions of undisplayed ads. 


UNDISPLAYED 
To figure advance payment count 5 


Minnesota 


trmotive, inc. 


NORTH CENTRAL STATES BEST EQUIPPED FACILITY SERVING 


Minnesota Airmotive 
DISTRIBUTOR FOR: 


Acro Commander 

Lycoming Engines 

Collins Radio 

Bendix Aviation 

AKC Products 

Champion Spark Plugs 

Dare Aviation Radio 

Hartzell Propellers 

Kolleman 

Lear Aviation Equipment 

F litetronies 

Nareo Products (Sub-Distributer) 
Pioneer Instruments 
HCA (Radio and Radar) 
Sperry Aviation 
Wakmann Watches 

F Goodrich Aeronautical Products 
Pesee Products 

Geedyear Aviation Products (Dealer) 
Texas Company 


Aircraft Instrument Manufacturers 
MeMillan Ra domes 


SERVICE 
COAST TO COAST 


Manufacturers of the Super Lodestar. 


Minnesota 
Wold Chamberlain Field * Minneapolis 


For Sale 
TWA's 


C54B's Aircraft Currently 
in TWA’s Regular Cargo 
Service and maintained 
to scheduled 
standards. 


airline 


Immediate delivery 


Trans World Airlines, Ine. 


Mid Continent International Airport 
Kansas City, Mo. 
Atin.: Vice Pres. Purchasing 
Telephone: SHerwood 1-1120 


They Flying Public 


MAINTENANCE 
INSPECTION 
CONVERSION 
ENGINEERING 


Distributor for 

Aero Commander Aircraft, 
North Dakota, South Dakota, 
Minnesota and lowa 


trmotive, inc. 


FOR SALE! 


EXECUTIVE 
AIRPLANE 


“SUPER 18” 
TWIN BEECHCRAFT 


S-place with all the comforts of a big 
airplane but with low-cost operation 
Equipped with airline-type radio for 


safe, all-weather flying Very attractive 
and comfortable interior with lavatory, 
folding table, refreshment bar and other 
e features. Opportunity to buy 
airplane in finest condition from original 
owner at Very attractive price 


FS-6489 AVIATION WEEK 
Class. Adv. Div., P.O. Box 12, N. Y. 36, N.Y 


Immediate Delivery 


We stock, overhaul, and install 


PRATT & WHITNEY WRIGHT 


R1830 R1820 


~—202, —56, —72 


R985 R1340 R2000 
and ovr most popular DC3 engine 
R1830 SUPER - 92 


ENGINE WORKS 


Lambert Field inc. St. Louis, Me. 


TWA's 
Martin 202A’s 


Fleet of 11 aircraft now 
in TWA’s first class serv- 
ice. Arrangements may 
be made to meet delivery 
requirements of pur- 


chaser. 


Trans World Airlines, Ine. 


Mid Continent International Airport 
Kansas City, Mo. 


Attn.: Vice President Purchasing 


Telephone, SHerwood 1-1120 


ACRS 


OVERHAUL » EXCHANGE + LEASE 
ALL P&W ENGINE MODEL'S 


R965 - 1340 ~ 1830 - 2000 
R2800 M1 & M2 
R2800 C Series 


IMMEDIATE DELIVERY 


The original Ml & M2 as engineered by 
ACES copied by many but never dupli- 
cated by any. CAA approved repoir sto- 
tion—powerplont class 2 


Write, Phone or Cable Today 
Sales Manager 
AIR CARRIER ENGINE SERVICE, INC. 


P. O. Box 236, Miami 48, Fie. 
Tuxedo 7-2666 


AVIATION WEEK, 


November 4, 1957 
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LODESTARS 
1820-56 or G205A Engines (N TSO)— 
4,000 hour airframe inspection com- 
pleted—no interior—no radio—stand- 
ard panel. Excellent for conversion. 
Choice of three. $50,000 to $70,000. 
F.A.F. Minneapolis. 


B-26 
New airworthiness certificate 8/1/57. 
Less than 100 hours on R-2800-75 en- 
gines. 1275 gallons of fuel—2 ARC 
15D receivers—2 R-89B receivers—! 
Collins 17L—1 Collins 51V-1—F-11 
Isolation lamp—1I! Bendix interphone 
amplifier—2 Bendix ADF’s—1 Sperry 
A-12 auto-Pilot. Dual instrumentation— 
Dual RMI—300 plus cruise. Available 
2/1/58 $150,000.00 F.A.F., Minneapo- 


lis. 
Cc-18S 

Model C-45—NTSO 985 engines, props 
& accessories. New interior—New paint 
—Original airworthiness certificate— 
4,000 hour airframe inspection just com- 
pleted—Dual Grimes lighted panel— 
Narco 1016 Transceiver—Bendix MN-62 
ADF—Collins 51R-2 Omni with OBS— 
3 lite marker & glide slope receiver— 
De-icer boots & slinger rings. Available 
immediately—$ 16,500.00 F.A.F., Minne- 
apolis. 

AERO COMMANDER 520 
Available 12/1/57. Maintained and 
flown by professional pilot from large 
midwest company. All records avail- 
able for inspection. ADF—2 VHF trans- 
mitter and receiver—marker beacon— 
Safe flight system—l-2 auto pilot— 
Lycoming overhauled engines—7 place 
—Available 12/15/57. $45,000.00 
F.A.F., Minneapolis. 

Please Contact - Sales Department 
MINNESOTA AIRMOTIVE, INC. 
PA 1-335! 


Wold Chomberlain Field 
Minneapolis, Minnesota 


AIRCRAFT SURPLUS 


SAVE UP TO 85% 
AERO SEAL CLAMPS 


Stainless steel 
ANTS7TW-46 tol”) 
1@e in quantities of 1,000 or 


in lesser quantities 


Minimum order: 100 each 


ROCHESTER TIMES-UNION 
Wed. Sept. 


Airlines 


Rush for 
Radar 


ANDOVER AUXILIARY POWER 
PLANT ENGINE 


Model V-32, type D-2, 204 10 hey 


Safety Devices Become 


Sales Factor 


DCc-3 


Full airline equipment 


Deal directly with owner 


For Sale—immediate Delivery 


26 passenger ex-Eastern Wright G202A 


$100,000.00 


TRADE-AYER CO. 
Linden Airport, Linden, N. J. 
Hunter 6-7690 


> 


STORY 


PASSENGER and CREW 
ACCOMODATIONS 


O’HARE FIELD CHICAGO 


200 Mfd. by Andover or Fairchild 
40 ver cent of the nation’s com- 
We have spare parts available. Write ue I ' ae 
for your requirementsa mercial air 
equipped with airborne radar 
aviation’s answer to the thun- 
derstorm menace. 
The airlines literally are 
racing nstall these 150 
me pound boxes of electronic = 
VHF—AN/CRC-7 TRANSCEIVER ardry on their planes. For ra ar 
saies 
With volee or tranamit tone used with has bec - a t 4 
remcue work Crystal controlled well a safety. 
pense “People are beginning to ask 
planes,” one high a rline offf 
REMOTE READING MAGNASYN cial said, “The public is becom: 
ing very mucn aware * wha 
yo radar can mean to con fort and 
— OR | 


Includes indicator, transmitter and invert 


Available for 1 or i-volt ¢ 


$20.05 complete net witl natruction 


manual. Please ind ute with order 1 of 


No © please Remit fell amount of purchase 
with arder ili chipped postpaid 


C & H SALES CO. 


2176 E. Colorado St. Pasadena 8. 


SEARCHLIGHT SECTION 


the paths of lea 


flight. 

But to pilots it n 
avoidance 
bulence which has 
to tear a giant 


AIRBORNE 


IN 


Installations ! 


Bonanzas And Lodestars 


set turbulence 
TO PASSENGERS, airborne 
radar merely means a smoother 


eans the 
f thunderstorm tur 
been known 


airliner apart 


Specializing 
Executive Aircraft 


IMMEDIATE RADAR INSTAI 

LATIONS on DC-4's, Lodestars and 

Super 18's. Finest equipment includ 

ing: Bendix RDR-1 X & C Band, 

Collins WP-101 C Band, RCA AVQ 

10 © Band, RCA AVQ.-50 X Band. 


Excellent Selection of Executive 
Aircrafts..Beech Super 18's, Twin 


Write 
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SEARCHLIGHT SECTION 


FOR SALE 
6 DC-6’s 


Airline Configuration 
O Time Since Overhaul 


6 DC-4’s 


Cargo & Airline 
Progressive Overhaul 


2 C-46's 


1 Cargo-Passenger “F” 
Model and a “Like New” 
Cargo “E” Model 


14 LODESTARS 


6 Executives & 8 Airliners 


Call, Write or Wire 


MADDEN & PLAYFORD 
AIRCRAFT, INC. 
P. O. BOX 186, LAB. 
MIAMI 48, FLORIDA 

Phone TU 8-6731 — Cable: Madplay 


PAC 


OVERHAUL SALE EXCHANGE « LEASE 
All Models Pratt & Whitney Engines 


R985 R1340 R1830 
R2000 R2800 


Introducing modernized R2800 engines deliver- 

ing horsepowers comparable 

Available immediately or upon 
delivery. 


scheduled 


Write, Phone or Cable today. 


Sales Manager, Engine Division 
PACIFIC AIRMOTIVE CORPORATION 
2940 North Hollywood Woy 
Burbank, California 
Victoria 9-3481 THornwell 2-517! 


Now we’re in Chicago tool 


| 
~ ; 


The clamor of friends who like our engine 0/H 
services has forced us to open @ branch office at 
Chicago International Airport The number to 
call in Chicago tor engines or service is Gladstone 
1-0198, and its FAculty |.3414 In L. A. 


STEWARD-DAVIS, INC. 


FIRST OFFERING 


For Immediate Delivery 


1957 E-50 
TWIN BONANZA 


Owned By One Corporation 


Low thre 


sll-weather radio 
coat, carries 6 passengers 
mifort Ideal airplane for 
need for fast, safe, de 
pendable transportation. Priced to sell 


PAGE AIRWAYS, Inc. 


Rochester Airport 
Phone GEnesee 8-730! 


in luxurious co 


SALE OR LEASE 


ROYAL GULL AMPHIBIAN 

EXECUTIVE de HAVILLAND DOVE 
be EXECUTIVE LOCKHEED LODESTAR 
GRUMMAN SUPER WIDGEON 


Montreal Airport 


SPARKPLUGS WANTED 


Surplus or used aircraft sparkpiugs wanted. Highest 
rices paid for A.B. 48582, 5/2, 5/3, 5/4, oe. 
27-R, 23, 21262, 31282; A.P. 438; 4 

48; A.C. on R.8. 19-2R, 14- 
OR: R.N. 5/3; 59082, 638", 


RADIO & ELECTRONICS SURPLUS 
14000 Brush Sr. Detroit 3, Mich. 


ROCHESTER 11, NY 
Field 
ovis, ae. 


NAVCO ... 


has in stock 
Bendix Collins 


Sperry Wilcox 
Executive Aircraft Radio 


UNUSUAL OPPORTUNITIES 
can be found each week in the 
SEARCHLIGHT SECTION OF 
AVIATION WEEK 


FOR SALE 


Aircraft instrument & Parts Accessories and 
Test Equipment Inquiries solicited. Write 
for free listing—Steve Christie & Co., P. O. 
Box 942, IAB Miami 48, Florida 


BOOKS AND PERIODICALS 


Aero Mundial: Weekly issues English & 
Spanish. Only sources of information for 
military & civil aviation, air transport, ex- 
port of flying equipment to Latin America. 
Yearly subseri cn yn rate U&S. 100 dollars for 
airmail editi Write Albarellos 647— 
Martinez (Beires) Argentina 


For Rates or Information 
About Classified Advertising 


Contact 
The McGran-Hill 
Office Nearest You 


ATLANTA, 3—1301 Rhodes-Haverty Bidg. 
MILLER JAckson 3-695! 


BOSTON, 16—350 Park Square 


J. WARTH HUbbard 2.7160 
CHICAGO, 11—520 No. Michigan Ave 
W. HIGGENS 


MOhowk 4-5800 


CINCINNATI, Seymour Ave 
Elmburst 1-4150 


CLEVELAND, 15—1510 Hanna Bldg 
WwW. SULLIVAN SUperior 1-7000 


DALLAS, 2—1712 Commerce St., Vaughn Bidg 
G. MILLER Riverside 7-5117 


DETROIT, 26—856 Penobscot Bidg 
W. STONE WOodward 2.1793 


LOS ANGELES, 17—1125 W. 6 St 
G. FRUHLING © D. McMILLAN 
MAdison 6-935! 


NEW YORK, 36—500 Pifth Ave 
S. HENRY D. COSTER @ LAWLESS 
Oxford 3.5959 


PHILADELPHIA, 3—17th & Sansom St 


H. BOZARTH @ R. EDSALL 
Rittenhouse 6-0670 


ST. LOUIS 6—3615 Olive St. 
F. HOLLAND JEfierson 5-4867 
SAN FRANCISCO, 4—68 Post St. 
W. WOOLSTON DOugles 2-4600 


One of the world's 


As SUPPLIERS OF BOUOLAS PARTS largest inventories of 


FARRAR AVIATION 


WE SOLICIT OPEN ACCOUNTS FROM WELL RATED FIRMS 


) BOX 113 


ONTARIO, CALIF YUkon 6-6746 CABLE 


DOUGLAS 
DC-3 & DC-4 PARTS 


ADORESS 


FARRAR AVIATION WUX 
Stote Export Beg Ne 4528 
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AN INVITATION 
TO JOIN ORO 


Pioneer In 
Operations Research 


Operations Research is a young 
science, earning recognition rapidly 
as @ significant aid to decision-mak 

ing. It employs the services of 
mathematicians, physicists, econo- 
musts, engineers, political scientists, 
psychologists, and others working 
on teams to synthesize all phases of 
a problem 


At ORO, a civilian and non- 
governmental organization, you 
will become one of a team assigned 
to vital military problems in the 
area of tactics, strategy, logistics, 
weapons systems analysis and 
communications 


No other Operations Research 
organization has the broad expe- 
nence of ORO. Founded in 1948 by 
Dr. Ellis A. Johnson, pioneer of 
U. S. Opsearch, ORO's research 
findings have influenced decision- 
making on the highest military 
levels. 


Our computer laboratory § is 
equipped with the 1103-A Univac, 
of computers, Encom- 
passing 1200 sq. ft., it is leased at a 
cost of $40,000 per month, ORO"s 
professional atmosphere encourages 
those with initiative and imagina- 
tion to broaden thew scientific 
capabilities. For example, staff 
members are taught to “program” 
their own material for the Univac 
computer so that they can use its 
services at any time they so desire 


ORO starting salaries are com 
petitive with those of industry and 
other private research organiza- 
tions. Promotions are based solely 
on merit. The “fringe benefits 
offered are ahead of those given 
by many companies 


The cultural and historical fea- 
tures which attract visitors to 
Washington, D. C. are but a short 
drive from the pleasant Chevy 
Chase suburb in which ORO is 
located Attractive homes and 
apartments are within walking dis 
tance and readily available in all 
price ranges. Schools are excellent, 


For further information write: 
Professional Appointments 


OPERATIONS RESEARCH 
OFFICE lone) 


The Johns Hopkins University 
7100 CONNECTICUT AVENUE 


CHEVY CHASE MARYLAND 
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LETTERS 


Specht and Security 
Kegarding the case of Capt. Specht (AW 
March 15, p. 30), I Bene - like to offer 
ome Observations from the passengers view 
pout During the past nine years I have 
worked as an engineer on an ai-to-al mis 
ile project. ‘This has involved making three 
oF four round trips by air to the East Coast 
cach year, nding several times a month a 
1 radar engineer im Navy all-weather fight 
ers, and living continually with the mili 
tary security problem 

There » a strong analogy between a 
ominercial pilots license and a man ‘ 
unity Clearance \s far as | am concerned 
the pilots position is as “sensitive” as one 
m find. Our lives are m his hand 

In such circumstances im the security 
program we have had to depart from outs 
ideals of assuming mnocence until guilt is 
proven, Practically all the cases of withheld 
or suspended clearances with consequent 
udden and unexpected loss of jobs have 
resulted not because any guilt was proven 
but only because all doubt could not be 
ihsolutely removed. We prefer to assume 
that imdividuals are innocent, but wé ar 
not willing to bet that they are with our 
live 

\fter reading the first radio transcript you 
published, [| would never fly with Capt 
Specht unless he could prove that he acted 
ina real emergency, Capt. Specht may be 
1 completely innocent victim of the situa 
tion; so were some engineers in our defense 
vork The passenger has to think first of 
shat unfortunate victims his widowed fam 
ly would make 

It would certainly be more reassuring if 
the ALPA showed a trace of interest or 
understanding of the passenger's viewpoint 
Aiken 
Canoga Park, Calif 


Cockpit Complications 
Capt kK. C. Robson (AW Sept. 9, p 51) 


couldn't be more right in regard to the “new 
type” ADF (automatic direction finder) re 
civers and how difficult it is to use them 
under operational conditions 

I am flying with this equipment every 
day, and believe me whoever dreamed this 
really gooted 

On close-in terminal problems it is ne 
cssary on each receiver to crank three knobs 
one for “hundreds,” one for “tens” and one 
for “units It ws then necessary to read 
three or four numerals poorly distinguished 
fiom each other in a “frequency 

The digit control knobs are widely sepa 
rated from each other and below the fre 
quency window, They seem to have littl 
connection with the numbers controlled 
ind when you don't obtain the numbers 
combination desired (and it is as difficult 
us Opening a safe) in the magic window it 
seems like moving the knob always makes 
the numbers move in just the opposite di 
rection of that expected 

As a frequency is changed, to move fin 
vers from one knob to the other requires 
an actual downward glance each time to 
make sure you have what you aimed for, 


window 
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Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
Letters to the Editor, Aviation Week, 
330 W. 42 St., New York 36, N. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 


which becomes quite a project in a dark 
cockpit. For easier daytime use my airline 
has actually painted a white line from the 
knobs to the frequency numerals they con 
trol. It should have been luminous 
Finding the volume control knob, which 
is quite similar in feel to the other three 
and directly below the center one, 
tates quite a search as you eliminate one 
after the other, turning it to see if signal 


trongth goes 


necessi 


up or down, but more times 
than not knocking the receiver off frequency 
because you had hold of the wrong knob 
which necessitates retuning before resump 
tion of the search. Sandpapered fingers are 
quite he Ipful 

Keeping two receivers in use required 
handling of six frequency control knobs and 
two volume controls knobs for a total of 
cight. This results in a “heads in the cock 
pit” condition much, much longer than ever 
should be necessary in these days of ter 
minal congestion 

1 have heard nothing but the bitterest 
of complaints from those forced to use this 
monster. Cant we please have our old 
coffe grinder hack, Mr Finke? 
Pinot 


Setauket, N. Y. 


Likes Editorials 


I am only an ex G.I. and licensed A&E 
mechanic, but I just wanted to write to you 
and let you know that I admire you for your 
swell editorials in Aviation Week. You 
may receive some criticism, but in my book 
you are tops and a credit to your profes- 
sion. What this country needs is men like 
you who tell the public the facts no matter 
who gets hurt, be it a politician or a mili 
tary man 

I think Aviation Week 1s 4 swell maga 
zine for anyone connected with aviation. I 
vill be looking for you in next week's issuc 

Bernerp Gare 


Norfolk, Va 


Private Flying 

With reference to an article in your Oct 
14 issue of Aviation Week (p. 133) en 
titled “Explosive Business Flying Growth 
Seen,” by Erwin J. Bulban, I make the fol 
lowing remarks which may seem like an 
echo from the past as it seems so seldom 
that anyone these days takes the time to 
speak out for practical, down-to-earth, old 
fashioned realism. 

In this entire article, I note that there 
was only one time that the word “per 
sonal” flying was mentioned. The empha 
sis seemed to be placed on the needs of 
the airline, military and the business air 
craft activities. Now, all of these are im- 


portant, and none of these should be 
slighted. Certainly, none should be al 
lowed to encroach on the other. For ex 
ample, if this happened on our highways 
ind streets, practically every individual 
would violently protest that the use of his 
private automobile was being regimented 
out of existence for the benefit of the 
trucks and buses. The private owners of 
the aircraft are in the minority and do not 
have the proper voice to protect themselves 

They are gradually being forced to give up 
this means of transportation which could 
be the largest segment of the entire air 
craft industry 

Unfortunately, no means of transporta 
tion is any better than the utility that is 
afforded. To make private flying practical 
for the average man, three things must 
be made a reality 
© Systematic system of landing strips across 
the nation 
@ These landing strips should be identified 
the same as our street and highway sign 
so that they are easily visible from the an 
to he Ip the average pilot with his naviga 
thon 
© These landing strips laid out on a system 
itic basis to allow him to cope with ad 
verse weather conditions that may prevail 
trom time to time 

This plan is not new. It was studied and 
formulated during World War IL through 
the efforts of many of our outstanding au 

raft men The plan is so simple and 
would cost so little compared with the ad 
vancement of our economy and raising a 
standard of our people. But it seems un 
believable that the people of a great nation 
such as ours should not take effective action 
to put this plan into effect. Maybe the rea 
son that it was never put into effect was 
that it created no new bureaus or agencies 
md would be handled by government 
wencies which already exist, and in addi 
tion to this it certainly would enhanc: 
tree, competitive enterprise, which the 
real American way. Mavbe we all desire 
to creep lower into the state of socialism 

I note that Mr. FE. R Quesada, special 
issistant to President Eisenhower and chai: 
man of the Airways Modernization Board 
is in need of personnel to carry on activity 
of this board. I certainly hope for thi 
good of the industry and the country that 
he can obtain the personnel. Unfortun 
itely, our aircraft industry 1s full of “arm 
chair pilots” and “sidewalk building superin 
tendents.” We all should remember that 
the automobile business was not built over 
night The automobile did not advance 
until we created roads to operate them on 
"he same applies to the private airplane. 

I again emphasize that we had better go 
back to some old fashioned, realistic think 
ing and reverse the transition in thinking 
which is nearly hysterical at the moment 
Our minds are running from propellers to 
jcts to missiles to anti-missiles and to sat 
cllites in such a furious pace that something 
is going to have to bring us back down to 
earth. 

Hucnu C. Rossins, President 
Robbins Aviation, Inc. 
Los Angeles, Calif 
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FROM TOUCHDOWN TAKE-OFF 


WITH AN INTEGRATED BENDIX LANDING GEAR SYSTEM 


When landing, taking off or just taxi landing ir syst And itis vital that issembled Th f 
afety the unfailing ill | th h 
teal work of everything that make up plit econd accura and eft ency cnuinee ) ! i matched ct, ther 
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the landing gear system. Phat why Bendix* special 
itra 
Retractor actuation, control valve . complete and integrated landing gear ' 
vh est ir? i 
nose wheel tee! ng, power! brah ny, a vster kor, ‘ peor that hay 
th k ar pla te fa | 
well al wheel brake ana h beer ce yned ana ¢ cred to wort la ling veat te her if 
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Faicon Guided Missiles in final assembly build- 
ing at Hughes Aircraft Company's Tucson plant 
After assembly the complete missile is individ- 
ually packed in a container made of Reynolds 
Aluminum 


Watch Reynolds All-Family Television Program 


Hughes Falcon... 
missile with a “brain” 
finds and hits enemy bombers 


An air-to-air supersonic guided 
missile that ‘‘thinks’’ — that’s the 
Hughes 6!4-ft. Falcon, the U.S 
Air Force’s new deadly weapon 
for defense. Small and light 
enough to be carried in quantity 
by interceptor planes, the Falcon 
has its own power plant and guid- 
ance system to direct it to a 
maneuvering plane. The GAR-1D 
uses radar guidance, the GAR-2A 
is guided by infra red after leav- 
ing the parent plane. These mis- 
siles can be fired in climb before 
targets are in sight; they seek out 
any target that has been pointed 
out, and can sense changes in 
direction in order to correct their 
own course 

Strong, light aluminum mill 
products from Reynolds are used 


The Finest Products 
Made with Aluminum 


are made with 


extensively in Hughes amazing 
addition to America’s defense 

Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the re 
quirements of all constantly pro- 
gressing industries. 

Reynolds goes beyond meeting 
rigid material specifications. 
Reynolds technical services make 
a continuing contribution to cus 
tomers’ design and engineering 
staffs—make Reynolds a part of 
many important industries rather 
than just a supplier. 

For details on how Reynolds 
can serve you or for an 
of Reynolds literature — write 
Reynolds Metals Company, P.O 
Box 1800-T.J, Louisville 1, Ky 
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